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Hk. roentgen examination offers a diag- 
nostic method in the study of diseases 

of the breast that 1s comparable to the 
gross examination of excised tissue. The 
pathological state responsible for any of the 
cardinal presenting breast symptoms, tu- 
mor, pain or discharge from the nipple, can 
often be recognized without exploratory 
section. The need for biopsy can be reduced 
in many tumors that are clinically only sus- 
picious but prove to be roentgenologically 
characteristic. There are several limita- 
tions of the roentgen examination shared 
by any method of gross observation: The 
inability to recognize, (@) microscopic areas 
of cancer, (4) early malignant degeneration 
in benign tumors and (c) early carcinoma 
associated with chronic cystic mastitis. 

The technique of examination has been 
described in detail in previous reports. ' 
Several roentgenograms using different ex 
posures may be necessary to establish a 
clear concept. The value of serial study in 
the diagnosis of certain conditions cannot 
be overestimated.’ 

The classification of breasts divided into 
the normal, chronic mastitis and chronic 
cystic mastitis proved inadequate early 1 


our investigation. After comparison of 


roentgenograms of many breasts with the 


tissue of operated cases, a division based 
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on Cheatle and Cutler’s*? work was found 
satisfactory. They describe two distinct 
histological patterns in the breast—-mazo- 
plasia and cystiphorous desquamative epi- 
thelial hyperplasia. Mazoplasia is the term 
given to the type of desquamation of epi- 
thelial cells in the terminal ducts and their 
acini accompanied by hyperplasia of the 
pericanalicular and periacinous connective 
tissue and often with the formation of ducts 
and acini, which 1s a physiological process. 
On the roentgenogram (Case 1) this state 1s 
characterized by a frond-like appearance 
of the parenchyma. The converging stria- 
tions form a fine indistinct band beneath 
the nipple and there is a varying amount of 
non-opaque stroma between the mass of 
the gland and the derma. 


Case 1. Miss M., aged twenty-five. Premen- 
strual pain and fullness of the breasts. No dis- 
charge from the nipple. 

Roentgen Examination. Characteristic ap- 
pearance of mazoplasia. oo nograms of the 
right breasts are shown (Fig. 1). The one to the 
left was made midway meas the menstrual 


periods, and the one to the right at onset of 


menstruation. The changes are faint but con- 
stant in this type of breast. An increase in the 


exposure obliterates these changes and leaves 


only the fibrous tissue stroma visualized. 


Cystiphorous desquamative epithelial 
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hyperplasia begins as a desquamative epi- 
thelial hyperplasia that ends in the for- 
mation of cysts. These breasts are often 
“shotty’ to palpation and correspond 
fairly well to the state of chronic cystic 
mastitis. It is in these breasts that both 
large and small cysts are found. In the 
roentgenogram (Case 11) the parenchyma 


Fic. 1. 


appears to fill all the available space to the 
derma. There is a broad dense band be- 
neath the nipple. Scattered throughout the 
breast are many small clear areas measur- 
ing I to 4 mm. in diameter representing 
small cysts. Large cysts of the blue dome 
variety appear as large irregular clear 
spaces in the parenchyma of the gland. 

{| Case rm. Miss C., aged twenty. Cystiphorous 
desquamative epithelial hyperplasia. Pain in 
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the breasts is intermittent and has no constant 
relation to the menses. 

Roentgen Examination. There is no percep- 
tible difference in the roentgen appearance 
inthe film made midway between the menstrual 
periods (to the left) and the one made at the 
onset of menstruation (to the right) (Fig. 2). 


Between these two extremes are breasts 


/-26-32 


Case 1. Mazoplasia. Patient aged twenty-five. The breast to the left midway between menstrual 
periods, the one to the right at onset of menstruation. 


showing characteristics of each type. 
Whether one accepts Cheatle’s or Hand- 
ley’s*explanation of the histological changes 
accompanying these different states each 
presents a typical appearance on the roent- 
genogram. There is considerable evidence 
that the previous state of the gland can 
be predicted after involution has taken 
place. The roentgenogram after the meno- 
pause, either natural or artificial, shows a 
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replacement of the glandular parenchyma 
by non-opaque fat. This replacement is far 
more complete in mazoplasia than in 
chronic cystic mastitis. The changes in 
cystiphorous desquamative epithelial hy- 
perplasia remain long after the climacteric 
and one finds persistence of the broad band 
beneath the nipple and a varying number 


of small cysts lig. 


Roentgen-Ray Evaluation of Breast Symptoms 
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roentgenologically demonstrable changes in 
the stroma of the breast. 

In the breast showing mazoplasia there 
is premenstrually roentgenologically per- 
ceptible accentuation of the rather faint 
shadows of the parenchyma with a slow but 
progressive regression afterwards, with the 
gland clearest midway between the men- 
strual periods (Case 1). That this is a con_ 


Kic. 2. 


the le tt midwav between menstrual periods, th 


Case 11. Cystiphorous desquamative 


PAIN 

Premenstrual pain in the breasts 1s a fre 
quent complaint. The roentgenologic ap 
pearance of the menstrual changes is of 
considerable interest. These changes may 
be slight and involve principally the glan- 
dular structure, and to show them the tech 
nique must be exact. great an exposure 
will obliterate the parenchyma, leaving 
only the fibrous tissue network of the breast 
visible. It is hardly conceivable that each 
menstruation would be accompanied by 


epithelial hyperplasia. Patient aged twenty-five. The breast to 
‘one to the right at onset of menstruation. 


stant finding has been demonstrated by 
negatives made at three to four day inter- 
vals throughout the menstrual cycle. 

In the presence of cystiphorous desquam- 
ative epithelial hyperplasia there is little 
if any difference in the roentgenologic ap- 
pearance of the breasts midway between 
the periods and at the onset of the menses 
Case 11). This suggests that therapy based 
on ovarian residue, as suggested by Cutler,' 
may be adequate to modify the premen- 
strual changes of mazoplasia but not influ- 
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ence the constant hyperplasia of the cys- 
tiphorous state. 

Pain is a symptom that brings both 
malignant and non-malignant conditions 
to the attention of the individual. It is nota 
usual symptom in carcinoma and when pres- 
ent is usually a late manifestation indica- 
tive of metastasis. It is often associated with 
inflammatory changes leading to fibrosis. 
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from the nipple is due in the majority of 
cases to papillary growths or to benign 
intracanalicular papillomas. Adair! says 
that a dark bloody discharge always means 
a duct carcinoma. However, the consensus 
of opinion seems to be that discharge from 
the nipple cannot be regarded as of great 
significance in differential diagnosis." 

In our experience bleeding from the nip- 


Kic. 3. Case m1. Intraductal papillomata left breast. Patient aged thirty-two. Roentgen evidence of « 


orous desquamative epithelial hyperplasia. 


DISCHARGE FROM THE NIPPLE 

The significance of a serohemorrhagic or 
a hemorrhagic discharge from the nipple is 
a moot point. Bloodgood? is of the opinion 
that it is more often evidence of a benign 
rather than a malignant lesion and that 
blood from the nipple appears before a pal- 
pable tumor in but 1 per cent of the cases 
of carcinoma of the breast. Deaver and 
Meclarland® state that a bloody discharge 


vstiph- 


ple has been associated more often with 
intraductal papillomas. There are no char 

acteristic roentgen findings to identify 
these microscopic lesions. One finds, how 

ever, roentgen evidence of cystiphorous 
desquamative epithelial hyperplasia. This, 
with the bleeding from the nipple, warrants 
a presumptive diagnosis of papillomata in 
the absence of a mass or a roentgenolog! 

cally demonstrable tumor. Bleeding due to 
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cancer comes from invasion of the ducts or 
acini and hence is usually accompanied by 
a distinct mass. 


Case mi. Mrs. H., aged thirty-two. During 
the last vear has had some tenderness in the 
left breast with intermittent bleeding for the 
past fifteen days. No evidence of a palpable 
mass. 

Roentgen Examination. Vhe signs of cystiph- 
orous desquamatiy e epithelial hyperplasia 
are present. Papillomata would be expected 
to supervene at this age. In the absence of a 
mass and with bleeding from the nipple in the 
presence ot the C\ stiphorous State, a presump 
tive diagnosis of papillomata was made (Fig. 3 


ic. §. Case iv. Fibroadenoma in lower pole of right 
breast. 


Roentgen Examination. Both breasts show 
mazoplasia. In the lower pole of the right breast 
there 1s a regular dense mass with distortion but 
no interruption of the striations characteristic 
of a fbroadenoma (Fig. 

Histological confirmation of the roentgen 
findings (Fig. 6). 


hic. 4. Case m1. Photomicrograph showing section 
of intraductal papiliomata. No evidence of malig 


nancy, 


Histology. Intraductal papillomata. No evi 


dence of malignancy (Fig. 4 


rUMORS OF THE BREAS' 

The nature of benign tumors can usually 
be predicted by the roentgen examina 
tion.’ Kibroadenoma is the only tumor 
that can be traced directly to mazoplasia. 
The following case was clinically considered 
to be a cyst but the roentgen appearance 
was that of a fbroadenoma. 


Case iv. Mrs. D., aged thirty-seven. Patient 
has been aware of a lump in the right breast for Mig. 6. Case iv. Photomicrograph showing typical 


six months, clinically considered a cyst fibroadenoma. 
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kic. 7. Case v. Chronic cystic mastitis, right breast. 

Cysts are associated with the state of 
cystiphorous desquamative epithelial hy- 
perplasia. They appear as large, irregular, 
relatively clear areas in the parenchyma of 
the gland. If a cyst arises in a localized 
area of the cystiphorous state it presents 
the appearance of a faint solid tumor with- 
out the dense well-defined outline." 


Fic. 8. Case v. Photomicrograph of tissue from the 
opaque area. No evidence of malignancy. 
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Case v. Mrs. L., aged fifty-five. Menopause 
fifteen vears ago. Patient complains of swelling 
of the breasts and states that there has been a 
painful lump in the right breast for several 
years, clinically it was considered to be a benign 
lesion. 

Roentgen Examination. Kven fifteen years 
after the menopause evidence of a previous cys- 
tiphorous state remains in the broad band be 
neath the nipple and several small cysts. In the 
upper quadrant there 1s an irregular mass with 
no evidence of alteration in the striations or 
axillary invasion. The mass reaches but does 
not infiltrate the muscle planes. The glandular 
atrophy permits greater density of the mass 
than the stroma. There are several clear, irregu 
lar areas suggestive of cysts (lig. 7 


Fic. g. Case vi. Retromammary mass with |ymph 
nodes in each anilla. Histologic diagnosis: 
kin’s disease. 


kxtra-mammary tumors are occasion- 
ally encountered. They may appear to 
arise in the breast tissue. The value of the 
roentgen examination is shown in the fol 
lowing case of Hodgkin's disease. 

Case vi. Miss A., aged twenty. Three 
months ago a painless lump in the right breast 
developed, gradually increasing in size; nodules 
have been found in the axilla. 

Roentgen Examination. Vhere is an extra- 
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11. Case vint. Fibrosis. Scattered areas of fibrosis in each breast. Irregular lymph node 
shadow in right axilla, 
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mammary tumor that compresses and displaces 
the tissue of the right breast forward without 
infiltration of the muscle plane. In the upper 
pole there is a defect in the parenchyma mark- 
ing the site of a recent biopsy in which only 
normal breast tissue was recovered. There are 
several smooth rather dense glands visible in 
each axilla (Fig. g). 

Subsequent biopsy of a lymph node showed 
the histological findings of Hodgkin’s disease. 
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local trauma, many irregular faint masses 
of scar tissue involving both breasts with 
fine lines extending into the axilla. Lymph 
nodes when visualized are faint and irregu- 
lar in outline with no change in the clear 
space separating the base of the breast 
from the pectoral muscles'® and no distor- 
tion of the striations. 


Case vit. Miss C., aged thirty-three. Had a 


Kic. 12, Case 1x. Carcinoma in the left breast with bilateral chronic cystic 


librosis of the breast from local trauma, 
chronic lactation mastitis,‘ or arising in 
connection with desquamative epithelial 
hyperplasia, chronic cystic mastitis, either 
localized or general, may give a clinical 
picture simulating carcinoma. Often at 
operation these areas are deceptive and 
final diagnosis rests on the microscopical 
examination. The roentgen appearance is 
often not as confusing as the clinical. One 
sees on the negatives, except in the cases of 


mastitis. Operative confirmation: 


severe injury to the right breast one vear ago 
followed by a small painful lump. 

Roentgen Examination. In the upper pole of 
the right breast there is a well-outlined but 
irregular dense mass with some distortion of 
the striations but no axillary invasion (Fig. to). 

This case has been followed for a year with 
no change evident in this area. 

Case vit. Mrs. M., aged thirty. For the past 
fifteen days the breasts have been very pain- 
ful. No history of injury and no discharge from 
the nipple. 
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Roentgen Examination. Scattered throughout 


each breast are many irregular fine areas of 


fibrosis with extension into the axilla. There is 
the shadow of a lymph node in the right axil- 
lary space (big. 11). 


The roentgen identification of early car- 
cinoma in the presence of chronic cystic 
mastitis before the menopause is not al- 
ways possible. Similar difficulties are en- 
countered at operation or even at gross 
examination after the removal of the breast. 
Cancer may not be recognized in the pres 
ence of mastitis before the tumor reaches 
one centimeter in diameter. Identification 
of cancer by any means before this size is 
reached is more often the result of accident 
than design. An increase of kilovoltage 
average 10) will obliterate a major por 
tion of the parenchyma and usually leave 
the cancerous mass exposed, the cancer 
appearing as a rather dense irregular tumor 
often with a feathered periphery with inter 
ruption of the striations. Later there is re 
gional obliteration of the smooth muscle 
plane.'’ The cancerous lymph node in the 
axilla appears as a smooth, rather dense 
opaque area, while the inflammatory node 
is faint and irregular in outline. Carcinoma 


Fic. 13. Case x, Cancer. Irregular mass beneath 
left nipple. 


ic. 14. Case x. Photomicrograph. Adenocar- 
cinoma, 


is prone to affect the “‘tail of the breast,” 
a peculiarity that allows the mass to be 
projected with little superimposition of 
other tissue and a factor that aids inthe 
roentgen diagnosis and remains one of the 
serious obstacles to transillumination. 

Case 1x. Miss W., aged thirty-nine. There is 
a painful lump in the left breast that has been 
present for several years and has been slowly 
increasing in size. 

Physical examination inconclusive. 

Roentgen Examination. Vhere are marked 
cystiphorous changes in each breast. In the 
upper pole of the left breast there is an irregular 
cystic mass with several smaller areas more 
dense than the breast parenchyma. There is a 
loss of the striations in this region and feathery 
extension into the left axilla. No lymph nodes 
visualized (Fig. 12) 

Pathological Examination. Carcinoma of the 
breast without microscopic evidence of lymph 
node involvement. 

The difficulties of the roentgen identifica- 
tion of early carcinoma are not found in the 
majority of individuals who come for an 
examination with the history of a lump in 
the breast, as 81 per cent of the cases are 
encountered after the age of forty’ when 
the involutional changes have left the 
breast largely fat in which a cancerous mass 
stands out in relief. 
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Fic. 15. 


16. Case x1. 
cinoma, 


hic. Photomicrograph. Adenocar- 
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Case x1. Cancer. Involutional atrophy in both breasts. Cancerous mass in left breast 


Case x. Mrs. A., aged sixty-four. Patient 
has been aware of a painless lump in the left 
breast for the past two weeks. 

Roentgen Examination. An irregular mass is 
seen beneath the left nipple; it has a feathered 
periphery with distortion of the pyramid but 
no evidence.of axillary involvement (Fig. 13). 

Radical operation was performed without 
biopsy from the roentgen findings with his- 
tological confirmation of carcinoma (Fig. 14). 

Caset xt. Mrs. G., aged sixty-three. Five 
months ago patient noticed a painful tumor in 
the left breast that has slowly increased in size. 

Roentgen Examination. Vhere is an irregular 
tumor mass in the lower part of the left breast 
that has produced distortion of the striations 
with no evidence of extension into the muscle 
planes or the axilla (Fig. 15). 

Pathological study after radical operation 
shows an adenocarcinoma without evidence of 
malignant invasion of the lymph nodes (Hig. 16). 
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Warren’ has been able to show a diag- 
nostic accuracy of from 85~-g5 per cent by 
the roentgen examination, and as evidence 
accumulates this percentage may be in- 
creased. Roentgenograms may be obtained 
of any breast and roentgenography has 
none of the physical limitations that makes 
transillumination unsatisfactory in some 
cases, as it Is impr issible tO ditterentiate a 
malignant solid tumor from a non-malig- 
nant one by transillumination alone. The 
roentgen examination offers a high degree 
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ACCESSORY ARTICULAR PROCESS OF THE LUMBAR 
VERTEBRAE AND ITS DIFFERENTIATION 
FROM FRACTURE* 


By RICHARD A. RENDICH, M.D., avd SIEGFRIED W. WESTING, M.D. 


BROOKLYN, NEW YORK 


HILE discussing misinterpretations 

of vertebral roentgenograms at a 
meeting of the German Roentgen Society 
(April, 1931) Grashey called attention to 
certain non-traumatic fissures of the ar- 
ticular processes of the lumbar spine, a 
finding which may be mistaken for a frac- 
ture. Later in the same year Miller and 
Reisner each described a similar case in the 
German literature. 

In Miiller’s article entitled “Gap forma- 
tion of the articular and spinous processes 
of the vertebrae, explained on the basis of 
‘Umbauzonen’ ” he presents a roentgeno- 
gram of the second lumbar vertebra of a 
man who had a fall four weeks previously. 
A fissure is seen near the tip of one of the 
lower articular processes. He explains the 
phenomenon as ‘“Umbauzone” and con- 
siders other causes as most unlikely. “Um- 
bauzonen” are areas in which there have 
occurred increased bone absorption and re- 
placement by connective tissue due to 
traction of muscles and ligaments. A few 
months later, however, the author changed 
his opinion concerning the causation of the 
finding and now feels that it is a congenital 
formation rather than an “Umbauzone.” 
This latter view is expressed in an article, 
“Concerning a remarkable kind of anomaly 
of the spine. (Complete absence of articular 
processes.)’’ On this occasion he also de- 
scribes a case in which the tip of one of the 
lower articular processes was absent. 

Reisner, in his article, ““How to distin- 
guish normal, inflammatory and _ post- 
traumatic conditions of the spine,” pre- 
sents the diagram of a gap formation of one 
of the lower articular processes of the sec- 
ond lumbar vertebra in a man, aged forty, 
without history of trauma. He regards the 


fissure formation as due to the occurrence 
of an accessory bone. 

The two cases of the German authors are 
the only ones thus far found in the litera- 
ture. 

Our interest in the matter was aroused 
several years ago by the observation of a 
similar case, which came to the attention 
of one of us (Rendich). Since then 4 more 
instances have been found, so that today 
we are able to add § of our own cases to the 
2 already described. 

ligures demonstrate the presence of 
a fissure within certain of the lower articu- 
lar processes of the lumbar vertebrae. This 
fissure, about 0.5 mm. wide, extends trans- 
versely and completely through the process 
at a level approximately 1 cm. above the 
tip. The borders of the bones entering into 


ic. 1. Case 1. Male, aged sixty-seven, policeman. 
Diagnosis: Bladder stone. No history of trauma 
to spine. No pain. 
Separate ossicle at tip of right lower articular 
process second lumbar vertebra; poi 
ance of its mate. 


unted appear- 


* From the Division of Radiology, Kings County Hospital, Department of Hospitals, New York City. 
gy, g » Vey } 
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Fic. 2. Case un. Male, aged thirty, clerk. No history 


of injury, occasional pain in lumbar region for 
vears, more severe recently, especially when lifting 
or bending. 

Separate ossicle at tip of left lower articular 


process second lumbar vertebra; pointed appear 
ance of its mate. 


this formation are regular, we'l defined and 
of cortical density. This finding is noted in 
igure 1 on the right side of the second 
lumbar vertebra, in Figure 2 on the left 
side ot the second, in ‘igure 3on the right 
side of the third, in igure 4on the left side 
of the third, and in Figure ¢ on both sides 
of the third lumbar vertebra. 

limited data concerning sex, age, occu- 
pation, history, and clinical findings of the 
cases are furnished in the legend of each 11 
lustration, Whereas 2 patients Cases III 
and v) had accidents just prior to the ex- 
amination, the other 3 (Cases 1, 11 and tv) 


Accessory Articular Process of Lumbar Vertebrae 
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fail to give any history of old or recent 
trauma. The roentgenographic examina- 
tions in these cases were requested with the 
object of studying the urinary tract (Cases 
1 and 1v) and on account of an occasional 
backache of long standing (Case 11). 

Kndeavoring to explain the roentgeno- 
graphic finding in our § cases we have con- 
sidered four possible causes: (1) recent 
fracture, (2) old fracture with ununited 
fragments, (3) ununited epiphysis and (4) 
accessory bone. 

A recent fracture may be readily ex- 
cluded in view of the well-defined, regular 
borders of cortical density of the involved 
bones. Old fractures which have remained 
ununited may assume the appearance de- 
scribed. Yet 3 of these cases lack any his- 
tory of trauma whatsoever (Cases 1, 11 and 
1v),and 2 others (Cases 111 and v) sustained 
their only injuries but a few hours prior to 
roentgenography. These facts preclude the 
assumption of old fracture, thus eliminat- 
ing trauma as a causative factor. The ab- 


ic. 3. Case 11. Male, aged nineteen. Injury day of 
examination. Something snapped in back while he 
was pulling hand truck. No previous injury. Com- 
plaint: pain both sacroiliac regions, more on the left. 
Separate ossicle at tip of right lower articular 
process third lumbar vertebra. 
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Fic. 4. Case 1v. Male, aged sixty-one, clerk. Diag- 
nosis: Manic-depressive. No history obtainable. 
Roentgen examination of urinary tract on account 
of confused complaints of urinary trouble. 

Separate ossicle at tip of left lower articular 
process third lumbar vertebra. Note convexity at 
end of lower articular process and concavity at 
upper surface of accessory bone. 

sence of displacement, the absence of any 

distinctly localized pain coincident with 

the fissure, and the symmetry of the find- 
ings in Case v further tend to exclude the 
possibility of fracture. 

Since no epiphysis 1s known to exist for 
the development of the articular process 
tips, our finding can hardly be explained as 
an ununited epiphysis. 

The classification of this separate bone 
particle as an accessory ossicle appears 
most logical. Such supernumerary ossicles 
articulating with and actually replacing a 
part of a major bone are not infrequently 
observed elsewhere in the skeleton. As an 
example may be mentioned the os trigonum 
representing the posterior lip of the astrag- 
alus. It is our opinion that the condition 
presented herewith is another member of 
the family of accessory ossicles. For these 
reasons, the name accessory articular proc- 
ess (processus accessorius articularis) is 
suggested. 

Irom the study of these cases it seems 
most improbable that the gap formation 
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due to the presence of an accessory bone 
gives rise to symptoms or impaired func- 
tion. It further seems unlikely that this 
form of anomaly was referred to when 
Willis writing on vertebral anomalies made 
the following statement: “Defective articu- 
lar processes threaten bony stability of the 
spinal column, predisposing to ligamentous 
injury or sprain with resulting local tender- 
ness, muscle spasm, pain on certain mo- 
tions only, and a history suggesting in- 
jury.” We are of the opinion that the pres- 
ence of this accessory bone has no bearing 
on the wellbeing of the individual. Its im- 
portance lies in the fact that 1t may be mis- 
taken for fracture. Given a history of previ- 


Fic. s. Case v. Male, adult, laborer. History: A few 

hours prior to roentgen examination a pile of 
blocks fell on patient causing him to fall to the 
ground. Findings: Pain on active motion of lumbar 
muscles, rigidity of left lumbar muscles, tender 
ness of last dorsal and first lumbar 
Clinical opinion: Contusion of back. 

Separate ossicles at tips of both lower articular 
processes third lumbar vertebra. 


processes. 
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ous back-trauma with complaint localized 

about this area and a finding as described 

above, one can readily imagine that it 
would require considerable diagnostic skill 

to decide whether an old fracture or an ac- 
cessory bone is the explanation of the 
roentgen finding. If, however, it can be 
proved that the fissure existed prior to the 
injury and the onset of complaint, the de- 
cision against fracture in favor of develop- 
mental anomaly becomes certain. This 
finding again proves the desirability of 
roentgenographing the vertebrae of appli- 
cants for hazardous positions. Without 
roentgenograms made prior to injury dem- 
onstrating such a fissure it may be difficult 
to convince aclaimant or jury, after injury, 
of the non-traumatic nature of the condi 

tion. This presentation furthermore em 

phasizes the importance of knowledge of 


lic. 7. Forty-five degree angle, oblique position. 

This view was recently developed for special 
j demonstration of articular processes after the 
the variations of the spine in order to dis cases reported had been observed. 


tinguish developmental deviations from 
actual injury. 
While fractures of the articular processes 
may accompany other spine fractures, iso- 
lated fractures of the articular processes 
are comparatively rare, at least the pub- 
lications on such fractures are very few. 
Within the last ten years only one such 
case could be found. This case was re- 
ported by Koch. The articular processes of 
the left articulation between the fourth and 
fifth lumbar vertebrae show transverse 
fractures. The upper fracture line is situ- 
ated about 1 cm. above the tip of the 
lower articular process, the lower fracture 
line runs through the base of the upper ar- 
ticular process. Irregular appearance of the 
fracture lines and displacement of the frag- 
ments distinguish this case beyond doubt 
from the developmental anomalies just de- 
scribed. An adequate history and localized 
Fic. 6. Case vi. Male, laborer. History: Pulling on tenderness were also present. 
rope lost balance and fell four days prior to roent In this connection it may be mentioned 
gen examination. Findings: Severe pain over lum- that considerable variation can be ob- 
Some spasticity of lumbar muscles. Clinical opin served in the shape of these articular see 
Serain of nvascies. esses. One can see articular processes 
Notches at lower ends of right and left lower With a rather small base tapering off in- 
articular processes third lumbar vertebra to an apex (e.g., the mates of the abnor- 


bar muscles. Flexion and extension are painful. 


= 
ty 
= 
| 
r= 
‘ 
| 
CW 
of 
he 
yar 
er 
lar 


160 


mal articular processes in Figs. 1 and 
2), and again processes of broad shape 
being practically the same width through- 
out. 

Another variation is illustrated in Figure 
6. About 0.5 cm. above the tip, notches are 
seen bilaterally at the medial aspect of the 
lower articular processes of the third lum- 
bar vertebra. These notches apparently 
represent incomplete fissures. 

To demonstrate the described ossicle the 
routine anteroposterior views taken on the 
Potter-Bucky diaphragm will usually suf- 
fice. Stereoscopic examination and oblique 
views serve to bring out the articular proc- 
esses more distinctly, but are not indis- 
pensable (see Fig. 7). 

It is interesting to note that all these 
anomalies—in our own as well as in the 
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cases reported in the German literature 
are associated with either the second or the 
third lumbar vertebra, the second being 
involved in § instances and the third in 3: 
in only one case (Case v) has the fissure 
been found to be bilateral. All 7 cases oc- 
curred in males. 


SUMMARY 


A separate ossicle 1s described occurring 
at the lower end of the inferior articular 
process of the second and third lumbar 
vertebrae. 

ive cases are added to the two already 
described. 

Study suggests this to be analogous to an 
accessory ossicle. 

The name “‘accessory articular process” 
is offered. 
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MELORHEOSTOSIS LERI 
REVIEW OF LITERATURE AND REPORT OF CASE* 
By JOHN J. MOORE, Major, Medical Corps, U. S. Army 
and 


ALFRED A. DE LORIMIER, Captain, Medical Corps, U. 8. Army 


WASHINGTON, D. C. 


INTRODUCTION 
ERI and Joanny™ cited several dis- 
4 tinctive features to characterize an un- 
usual bone condition which they presented 
before the NMedical Society ot Paris, on 


July 7, 1922. Their patient, a woman of 


thirty-nine, had noted since the age of ten 
a bony deformity of her left hand, produc- 
ing divergence of the index and middle fin- 
gers: she aSS( ciated a limitation ot motion 
of her left forearm to a fall when she was 
seventeen, and she had been annoyed with 
a dull, almost constant, but especially noc- 
turnal type of pain in her left shoulder 
since the age of thirty-one. Clinical ex- 
amination revealed deformities through- 
out the length of her left upper extremity, 
with limitation of motion in several of the 
joints. There was no involvement else 
where in her body. The roentgenographic 
manifestations were remarkable because 
of: the peculiar distribution of the new 
bone formations their limitation not only 
to certain of the bones of the extremity, but 
even to definite portions of the involved 
bones; the apparent alinement of this smat 
tering of processes; the distinct borders be 
tween the pathological and the normal por 
tions of the bone; the great irregularity in 
the contour of the processes, and the ap 
parent activity through the cortical depths 


regional to the lesions. The complexity of 


these characteristics prompted Léri and 
Joanny simply to consider the condition a 
hyperostosis ‘‘en coulée’’—a flowing hyper- 
ostosis, presenting the appearance of a 
“coulée de bougie”’ a candle-flow stream- 
ing itself for the entire length of the extrem- 
ity. It did not fit into any recognized clas 
sification. Subject to further study, they 
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thought it to be a developmental defect, but 
to indicate its essential characteristics, a 
flowing hyperostosis involving an entire ex- 
tremity, they decided to call it ‘“‘melorhe- 
ostosis” member pew flow). 

A similar case was reported in 1925 by 
l.ewin and Macleod." Their patient was a 
man of thirty-five, who dated his first signs 
of trouble from the age of six, when he had 
noted swellings of two of his fingers. Shortly 
thereafter bony thickenings appeared in 
the region of the elbow. Periodic pains be- 
gan about the age of ten. Deformity and 
limitation of motion gradually increased. 
Roentgenograms showed bone pathology 
along the outer aspect of the ulna, the 
cuneiform and pisiform, the unciform, 4th 
and sth metacarpals, and the phalanges of 
the 4th and sth digits. Notation was made 
of “increased bony production, sclerosis, 
eburnation, almost complete disappearance 
of the medulla, and obliteration of the cor- 
tical outlines.” In this case, also, no definite 
etiological background presented itself, 
though the observers were struck with “‘dis- 
tribution suggesting that of the ulnar 
nerve.” They called the condition an osteo- 
sclerosis, adding that they would “‘appre- 
clate assistance in classifying.” 

In 1926, Muzii*! reported this type of 
bone involvement in the case of a ten year 
old girl. Apparently her trouble began 
about the age of five, when swelling of the 
left knee had been noted. The superior 
ramus of the pubis, the rim of the acetab- 
ulum, the head of the femur, inner aspect 
of its shaft, its internal condyle, the patella, 
tibia, astragalus, and all the bones along 
the inner half of the foot, including the 
great toe, showed discrete localized proc- 
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esses. The left lower extremity was shorter 
than the right. Muzii did not attempt to 
classify his case. He was not impressed 
with any etiological factors, but mentioned 
the coincidental finding, in the skull, of an 
ossification of the coronal sutures. These 
were conspicuous by depressed interdigita- 
tions. His case, then, had an associated 
““craniostenosis.” 

The fourth record of this condition seems 
to have been Putti’s case,”> reported in 
1927. The patient was a girl of eight, whose 
mother had noted a pes valgus, left, when 
the child was eleven months old; her first 
complaints of pain in the extremity were 
at the age of seven. There was relative 
shortening of the left leg, and a slight bow- 
ing——a genu valgum, with 4 cm. increase in 
the circumference of the knee. The con- 
densations occurred from the lip of the 
acetabulum, downward, missing the head 
and neck of the femur, involving the greater 
trochanter and the lateral portion of the 
shaft and external condyle of the femur, 
leaving the knee joint intact, continuing 
over the lateral aspect of the tibia, the 
astragalus and regional portion of the cal- 
caneus, to terminate with involvement of 
the third cuneiform. A biopsy was obtained 
from a site of condensation in the lower 
portion of the femur. Essentially, Putti’s 
interpretations were: increased vascular 
pattern, conspicuous obliterations of the 
vessel lumina, perivascular ossifications, 
and atrophic marrow (showing few osteo- 
blasts and many osteoclasts). His impres- 
sions were based upon the appearance of 
the newly developed osseous tissue. He saw 
a scattering of cells, many normal in out- 
line, but the majority degenerating. He be- 
lieved that the vascular obliterations were 
probably based upon local sympathetic 
contractions, and had preceded the osteo- 
genic changes. This tissue was referred to 
Policard of Lyons, whose interpretations 
differed somewhat. He considered that a 
degenerative process was primary and that 
the condensations were secondary (the vas- 
cular obliterations occurring coinciden- 
tally). As no basic etiological cause could 
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be established, Putti called the condition 
eburneizzante monomelica”’ to 
emphasize pointedly the fundamental bony 
structure of the lesion and its involvement 
of a single extremity. 

During this same year, two other cases 
were reported: the first by Zimmer,® and 
the second by Meda'* (reporting Perussia’s 
case). Zimmer’s case, a man of thirty-two 
with involvement of the left lower extrem- 
ity, showed condensations about the lip of 
the acetabulum, the head, neck, greater 
trochanter and lateral portion of the femo- 
ral shaft, its external condyle, the fibula, 
astragalus, calcaneus and cuboid, the ex- 
ternal portion of the scaphoid, the third 
cuneiform, and the third and fourth meta- 
tarsals with their corresponding phalanges 

again a mottled alinement of bony proc- 
esses. He believed the condition to be 
based upon a congenital developmental de- 
fect. Kauffmann*® reported on a_ biopsy 
taken from this case. He was unable to 
draw any conclusions, but noted: compact 
trabeculations, normally outlined Haver- 
sian canals, and a fibrosed marrow contain- 
ing active osteoblastic islands. 

Perussia’s case was reported in consider- 
ing characteristics differentiating Paget's 
disease. In that case, Meda described con- 
densations along the lateral aspect of the 
lower portion of the humerus, the entire 
radius, the middle carpals, the 2nd, 3rd and 
4th metacarpals and the phalanges of the 
index, middle and ring fingers. There was 
deformity and limitation in motion of ses 
eral of the joints. 

Valentin®’ reported the seventh case. In 
it the distribution of hyperostosis was simi- 
lar to the first case reported by Léri: a 
seventeen year old girl, showing condensa- 
tions from the glenoid cavity to the termi- 
nal phalanx of the right index finger. In the 
humerus there was encroachment upon the 
medullary canal. There was limitation of 
motion in the elbow, wrist, and index fin- 
ger, and there was conspicuous divergence 
of the index, from the middle finger, as 
noted in Léri’s case. Measurements showed 
3 cm. shortening of the extremity and 2 cm. 
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less circumference of the right forearm ver- 
sus the left. The history suggested the be- 
ginning of these lesions about the age of 
two. 

By this time, Léri had studied his case 
for six years. Very interestingly, during the 
interim, there had developed two new bony 
masses; one in the depths of the infra- 
spinatus muscle and the other regional to 
and seemingly attached to the second rib. 
The mass within the muscle was removed 
and studied. It appeared as normal bone, 
containing Haversian canals and a cellular 
marrow. There were many osteoblasts and 
few osteoclasts. The vessels were patent 
and appeared normal. Moreover, there 
were a number of irregularly outlined car- 
tilaginous islands. L.éri was not impressed 
as to any evidence of perivascular conden- 
sations, as suggested by Putti. There was a 
conspicuous vascular proliferation and ac- 
tive ossification, In summing up his studies 
of these six years, he emphasized the fol- 
lowing characteristics of this bone condi- 
tion: early onset of involvement, usually 
between the ages of five and twenty; in- 
cipient development of the processes; tran- 
sient accompaniment of pain (this usually 
dull in character and often unnoticed for 
vears unless aggravated by pressure or pro- 
longed activity); but above all, the even- 
tual linear distribution of irregularly con 
toured condensations extending for the en- 
tire, or almost the entire, length of one ex 
tremity. The additional observation of de 
tached bone islands prompted Léri and 
Licvre®'' to change their original opin 
ion as to etiology : They had first considered 
that the basis was a dev elopmental defect, 
but were now led to believe in an “‘affection 
parasitaires,”” and they offered the hypothe- 
sis that the infectious agent might release 
osteoblastic cells, thereby explaining the 
embolic dissemination which they thought 
to be the means of origin of the bone 
islands. 

Meisels reported the eighth case.!" 

It was typical in appearance, with involve- 
ment of the right lower extremity in a 
twenty-five year old woman. Several fea- 
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tures of the case were stressed: the damp 
marshy character of the patient’s residence 
(which suggested to Meisels a possible as- 
sociation of malaria—though clinically his 
patient was negative); the selectivity as to 
site of involvement; its linear distribution, 
leaving certain parts of the bone intact (in 
this case the distal epiphysis of the femur, 
the knee joint and the upper two-thirds of 
the fibula); and the complete sparing of 
certain bones, especially at levels of dupli- 
cation (in this case the tibia showed no in- 
volvement). In considering the several 
cases mentioned, Meisels was led to believe 
that when the _ epiphyseal-metaphyseal 
junction becomes involved previous to 
the completion of ossification there re- 
sults diminished growth—explaining the 
relative shortening of the involved extrem- 
ities in the cases of Muzii and Putti; when 
excessive condensation and overproduction 
of osseous tissue occurs after the growth 
stage has been completed, there may result 
mechanical locking of joints, and even me- 
chanical bowing of bone. 

Goldschlag’ discussed this same case. He 
was impressed with the associated “‘trophe- 
dema,’’ and suggested the possibility of an 
endocrine background. This patient pre- 
sented evidence of hyperfunction of the 
thyroid and hypofunction of the pituitary. 

Léri, Loiseleur and Licvre'® reported an- 
other case, apparently the ninth recorded 
in the literature. This case simulated the 
first one reported by Léri and Joanny as to 
distribution of lesions; the right upper ex- 
tremity showed condensations and eburna- 
tions extending from the scapula to the 
ends of the second and third digits. There 
was the characteristic alinement, the char- 
acteristic sparing of parts of bone, and the 
entirety of certain bones (here the radius 
versus the ulna). This was the case of a 
thirty-nine vear old cleric. A stiffness of the 
middle finger had been noted since infancy. 
Sharp lancinating pains of the wrist and 
hand had bothered him more recently. It is 
interesting that for the past ten years he 
had been treated along the lines of anti- 
syphilitic drugs, three or four series of sul- 
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pharsphenamine and bismuth having been 
routinely given. Except for a possible re- 
lief of some of the pain, no effects were 
noted; the limitation in motion remained. 
The pains were intermittent, seemingly 
worse at night, entirely absent during 
warm weather. A section from the third 
metacarpal was obtained. Bacteriological 
studies were negative. Microscopically the 
findings were: condensation predominant 
over rarefaction; irregular rearrangement of 
osseous layers about Haversian canals; dis- 
tortion and confusion of bone pattern; in- 
creased osseous density with proportionate 
decrease in the number and size of the 
Haversian canals—where condensation was 
conspicuous; absence of osteoclasts where 
rarefaction was paramount; the absence of 
inflammatory changes (except for a possi- 
ble degree of edema in the soft tissues); the 
absence of newly formed vessels (in procur- 
ing this tissue there was a noticeable lack 
of oozing). These observations left the im- 
pression of ‘“‘une resorption de l’os_ pre- 
éxistant avec formation de tissu osseux 
nouveau beaucoup plus compact.” The na- 
ture of this initial bone resorption and sub- 
sequent dense ossification remained un- 
solved. A small portion of this tissue was 
transplanted subperiosteally to the femur 
of a monkey. This graft was studied and 
absorption confirmed roentgenographically 
at the end of eight months. Apparently no 
other local reaction occurred. 

Kemkes’ reported the case of a fifty-four 
year old machinist. There were lesions on 
the right scapula, the outer aspect of the 
humerus, and following true to form, along 
the radius, the outer carpals, the first and 
second metacarpals and the phalanges of 
the thumb and index finger. There was 
considerable locking of joints by hyperos- 
totic processes. The muscles of the arm 
showed atrophy and there was some loss in 
the superficial sensations. This case is of 
special interest because of the age of the 
patient (the earliest recollection of symp- 
toms was at about the age of forty-two). 
As for etiology, in this case Kemkes was 
inclined to favor the Zimmer theory—a 
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congenital hyperostotic bone condition. 

Junghagen’s patient also showed jn- 
volvement of the upper extremity.® There 
were lesions extending from the scapula to 
the tip of the third finger. Again the patient 
was healthy in appearance, a farmer, giving 
a history which seemed to date the onset 
of lesions back to his childhood when he 
had had much trouble in the way of 
“rheumatic” pains. More recently he had 
developed limitations in muscular strength 
and stiffness of the joints in the one ex- 
tremity. The roentgenograms presented 
the characteristic distribution of processes 

that unique flow of lesions, sparing parts 
of bones and the entirety of certain bones. 
In many places the spongy portions were 
seen invaded or obliterated. A-biopsy was 
obtained from the olecranon process. 
Microscopically it presented the pattern 
of eburnation; the lamellae, for the most 
part, were compact with no uniformity of 
design trabeculations meeting at various 
angles; a paucity of either osteoblasts or 
osteoclasts as if the process were old and 
completed; very narrow Haversian canals; 
few but normal-appearing blood vessels; 
and in general the absence of any signs 
of inflammatory irritation. Junghagen 
stressed the following considerations as to 
etiology: (1) The slow development of the 
processes, their limitation to a single ex- 
tremity, the negative blood picture (both 
as to cells and Wassermann reaction), all 
contradict the possibility of these lesions 
being organic in nature (either tumor, 
syphilis, Sternberg’s disease, leucemias, 
etc.). (2) The appearance of the lesions sug- 
gest considerations of atypical osteosclero- 
sis (Albers-Sch6nberg), or of Paget's dis- 
ease, but the distribution 1s characteristic 
of neither. (3) The local ischemia theory of 
Putti and likewise the neurogenic theory 
of Lewin and Macleod cannot be applied 
to all cases reported. By this process of 
elimination there seemed to remain only 
the theory suggested by Zimmer. This 
theory appeared rational because of the 
very slow development of the condensa- 
tions which seemed comparable to the rate 
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in the growth of normal bone. The joint 
troubles, developing later, he explained on 
the basis of exostoses and superimposed 
changes of the ordinary arthritic variety. 

Piergrossi,”” in 1931, reported a very 
complete distribution of lesions along the 
right lower extremity of a thirty-six year 
old male. The lower portions of the ilium, 
ischium and pubis, as well as the acetabular 
regions, were massively involved, the outer 
aspect of the femur, less SO; the fibula dense 
and bowed; the lateral tarsals, metatarsals 
and phalanges showed a smattering of le- 
sions. History of the case added little: a 
severe whipping at the age of fourteen; a 
crushing injury of the leg and ankle at 
eighteen. There were no severe pains to be 
definitely associated until recent years, 
although deformity Was noted for about 
fifteen vears (he was discharged from the 
Service during the war because of this). The 
hip and knee motions were limited roent 
genographically a mechanical type of anky 
losing. The following differential considera 
tions were made: Osteopetrosis (Albers 
Schénberg); osteopoikilosis (disseminated 
bone islands ; osteoplastic carcinomatous 
metastases; chronic osteomyelitis; Paget's 
disease; von Recklinghausen’s disease: con 
genital and acquired luetic osteites; and 
progressive ossifying hyperplasia of the 
fascia or of the muscle. Piergrossi consid- 
ered the possibility of dev elopmental de 
fects, but after comprehensive study of the 
various theories, he favored the local 1S 
chemia theory of Putti-—a status sympath 
icus. He considered two stages in the de 
velopment of these lesions: (1) a simple 
sclerosis of bone, and (2) a subsequent 
periostosis (producing the abundant osse- 
ous overlay ) 

Rokhlin®> reported a case showing much 
less involvement, but otherwise the char- 
acteristics of the condition. There were le 
sions of the internal condyle of the hu 
merus, the ulna, the capitate and the 2nd 
and 3rd phalanges of the middle finger. 
Though the lesions were few and widely 
separated, the essential features of melor 
heostosis- alinement of discrete hyperos 
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totic lesions and interruptions of normal- 
appearing bone along the path—were con- 
spicuous. 

Weil and Weismann-Netter,*' ina “‘consul- 
tation du rheumatisme,” reported a case 
which again resembled Léri’s first case. The 
volvement was of the upper extremity in 
in a man of thirty-seven, an officer of the 
lrench army during the World War. The 
bone aches were masked by several other 
conditions: “‘repeated polyarthritis, pul- 
monary tuberculosis, malaria and trau- 
mata’’. The distribution of the lesions in 
this case was of particular interest because 
of the fact that though there was involve- 
ment of the humerus and some of the car- 
pals, metacarpals and phalanges, both the 
radius and the ulna were entirely spared. 
Moreover, this case was unusual for the 
lesions crossed beyond the limits of the ex- 
tremity to involve the fourth rib (through- 
out its entire length, “including its verte- 
bral insertion’’). Because of this latter con- 
sideration these observers suggested that 
the term “rhéostéose” might be more ap- 
propriate. 

Recent interest in this subject in the 
United States has been stimulated by 
Kraft.'° He reported two cases, a forty 
year old male showing involvement of the 
left upper extremity, and a thirty year old 
female with lesions in the right lower ex- 
tremity. The history of the first case pre- 
sents a series of notations indicating a pro- 
gressive development of the lesions sub- 
sequent to the age of twenty-one: a hard 
nodule on the radial side of the left wrist 
at that time; a palpable lump under the 
left clavicle, at twenty-two; an uneven 
thickness of the index finger, at thirty; en- 
largement of the humerus, at thirty-three; 
nodular enlargement of the thumb, at 
thirty-six; parasthesias and signs of nerve 
and muscle weakness during the past three 
years (since thirty-seven). The physical 
and roentgen manifestations were charac- 
teristic. The remarkable findings were ir- 
regular masses of bony material in the soft 
tissues about the left shoulder. For the 

most part, these masses appeared as spurs 
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projecting from regional bone, but there 
was one which projected from the costo- 
chondral junction of the first rib-—well re- 
moved from the extremity. Varying degrees 
of decalcification were noted. Develop- 
mental disturbance was suggested in that 
there was a slight amount of curvature of 
the bones of the right forearm (uninvolved 
by these lesions). The second case presents 
interest from several standpoints: it had 
previously been diagnosed as an ossifying 
periostitis;’ the history again dated the on- 
set of trouble subsequent to the age of 
twenty-one. This patient had had slight 
pain and discomfort in the right hip when 
twenty-three, which after excellent study 
had been diagnosed as “‘osteomyelitis.”” At 
that time her white count was 14,000. 
Though no surgical drainage was done, she 
was shortly able to carry on with no other 
disturbance than slight limitation in the 
motion of the hip. Annoying pain de- 
veloped about seven years later. Hyper- 
ostotic involvement was limited to the 
acetabular regions and the femur. Kraft, 
referring to the embryological studies of 
Harrison, Byrnes, and Mangold, ques- 
tioned the application of the develop- 
mental theory of Zimmer, and favored en- 
docrine consideration (until more definite 
etiology was established). He suggested the 
possibility of value in roentgen therapy. 
These are the 16 cases, distinctly similar 
in appearance, reported in the literature of 
lrance, the United States, Italy, Germany, 
Switzerland, and Russia.* There are reports 
of casest closely simulating these, in some 
cases bearing the same diagnosis, but until 
more is known of this condition they do not 
seem to fit into this category. This does 
not necessarily mean that the condition is 
so very rare. The symptoms are only 
slightly disturbing and seldom have the pa- 
tients sought medical care in the early 
stages. Diagnosis has been established 
roentgenologically, and as that adjunct has 


* Since compilation of these cases during the early part of 


1932, Saupe’s case*** has been reported. 

t Included as truly infectious lesions, or variants of this con- 
dition, the reports of Sicard, Gally and Haguenau”’; Froelich?; 
Rendu and Gay?’?; Kahlstorf?; and Milani.** 
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not been so universally available, it is quite 
likely that many cases have been treated 
without thorough knowledge as to deep- 
seated lesions. 

Comprehensive discussions on this sub- 
ject have been written by Lazzarini;" 
Comby;! and Geschickter and Copeland.! 

CASE REPORT 

J. L. R., male, aged thirty-eight, married, 
carpenter, entered the hospital for roentgen 
therapy, having a transfer diagnosis of “Paget's 
disease.” 

Family History. Essentially negative. Of Ger- 
man and Welsh descent. 

Past History. Krom the age of birth until 
twenty-two he resided at his home in Washing- 
ton, D. C., and Virginia; ten years’ schooling, 
steamfitter’s apprentice and steamfitter. From 
the age of twenty-two to twenty-four he served 
in the Army, eighteen months in France; Mo- 
tor Transport Service; truck driver, dispatcher 
and shopworker. From the age of twenty-five 
to twenty-seven he lived in Washington, D. C., 
working as a steamfitter, and from twenty- 
seven to thirty-eight he lived in Washington, 
D. C., and Virginia, working as a carpenter. 

Diseases. Measles, chickenpox and whooping 
cough as a child; malaria, ages fourteen, six- 
teen and seventeen——-quinine therapy; influ- 
enza at the age of twenty-four. Venereal signs 
and symptoms denied. 

Marital History. Married at the age of 
twenty-six; wife living and well; 2 children liv- 
ing and well. 

Present Complaint. The patient claimed that 
his trouble began with swellings of both feet 
and ankles, and dull achings over the sides of 
both feet and upward into either calf. This was 
first noted at the age of twenty-two, while dig- 
ging ditches in France. After about a week of 
that duty his legs throbbed so much that he had 
to be relieved and was given office work. His 
arches and ankles were supported by adhesive 
strappings which were applied weekly for about 
four months. This gave him much reliet. At the 
time of his discharge from the service he was 
rated as 10 per cent disabled because of flat 
feet. He continued his former trade as a steam- 
fitter, but the pains in his legs became so severe 
that after two vears (age 26) he changed his 
occupation to carpentering. He claimed this lat- 
ter occupation required less agility, but that he 
continued to have so much trouble with his feet 
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and the use of his left leg that he averaged only 
about four days’ work a week. Besides the dull 
aching previously noted, there progressed, in- 
termittently, sharp lancinating pains in his left 
upper thigh. These pains were aggravated by 
exertion, at first only of a physical nature, but 
recently also by way of mental anxieties. Several 
times a year he recieved physiotherapy and 
allied forms of medical care. Roentgenograms 
taken in December, 1922* (patient’s age then 
27) revealed “marked increased density of bone 
in the region of the greater trochanter of the 


Fic. 1. Note the wasting of muscles in the postero- 
lateral aspect of the left thigh and leg, the bi- 
lateral pes planus and the small plexus of the 
popliteal varicosities. 


* Due to transportation of records and films and the effects 
of the elements, these particular reports were confirmed and the 
films destroyed in 1925. 
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Fic. 2. Anteroposterior projection of left lower ex- 
tremity. Note the alinement of hyperostotic proc- 
esses following the lateral line of the extremity, 
the disseminated erosions on the surface of the ex- 
ternal condyle, the sparing of the joint and the 
inward bowing of the fibula. 


left femur. Spine and hip joints negative.” The 
severity of these pains continued and seemingly 
became “unbearable” during the past three 
years. He is now unable to maintain any one 
position for any length of time; claims he can- 
not sit through a movie performance, for he 
says the pains seem to begin both because of the 
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Fic. 3. Lateral projection of the left lower extremity. 


Compare with Figure 2, noting the localization of 


some of the condensations in the medullary canal, 
upper half of the femur. Note also the marked pos- 
terior bowing of the fibula, and the flecking con- 
densations of the astragalus and calcaneus. 


sitting posture and because of mental anxieties. 
Weakness in the muscles of the extremity has 
increased so that for the past year he has found 
it necessary to use a cane. 

Physical Examination. Weight 172 pounds, 
well developed and nourished, active and seem- 
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ingly agile except for a slight limp toward his 
left side. Temperature, pulse, and respirations 
normal. General physical examination essen- 
tially negative, blood pressure, 130/8s:; mod- 
erate bilateral increase in tendon reflexes. Pos}- 
tive findings confined to the left lower extrem- 
ity: painful motion of the thigh, no limitation, 
but difficulty in complete flexion of either the 
thigh or knee; inability to rise from a squat- 
ting position without help; visible lateral 
prominence, upper third of thigh; moderate 
wasting of the biceps femoris, gastrocnemius 
and solius groups; slight varicosities popliteal 
region, marked flattening of both the long; 
tudinal and transverse arches of the foot. Com. 
parative measurements: 


Rig ht Left 

Anterior superior spine inches inches 

to mid-patellar level ig 1/2 Ig 1/2 
Anterior superior spine 

to internal malleolus 35 & 
Circumference, mid- 

thigh (comparative 

measurements made 

from anterior supe- 

rior spine) 22 2111/2 
Circumference of knee 1s 1s 
Circumference of calf 

(g 1/2 inches above 

internal malleolus) 14 13 3/4 


Laboratory Findings. Urine and fecal exami- 
nations and blood counts negative. 
vocative Wassermann and Kahn 
tions negative. Four blood smears negative for 
malaria; basal metabolic 
calcium 7.15 mg. 
days later, 


leour pro- 


determina 


rate minus 24; blood 
on one occasion, g.4 Mg. ten 
with urinary calctums of and 
298 mg. per 24 hours, respectively; the serum 
phosphorus values corresponding to the above 
were: 2.6 and 2.7 mg. per 100 c.c., and the re- 
spective 24 hour urine output of phosphorus 
was 1297 There was no medi 

nor dietary treatment during this inter\ al. 

Roentgen Findings. A complete skeletal study 
was made. The findings were negative except 
for the manifestations in the left lower extrem- 
ity. 

Femur. The left femur, compared with the 
right, shows an anterolateral bowing to the ex- 
tent of 0.8 cm. deviation at its mid-length. Be 
ginning at the lateral aspect of the head, there 
extends almost vertically downward a conspic 
uous condensation which includes the 


and 1454. ation 


lateral 
half of the neck, the mesial aspect of the greater 
trochanter, and the lateral aspect of the entire 
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shaft. Distal to the greater trochanter this con- 
densation appears to be of the nature of a piling 
up of dense bony substance. At the mid-length 
of the shaft this piling up process attains a 
thickness of 3 cm., which is approximately the 
same as the diameter of the shaft itself as visu- 
alized at that level. At the level of the lesser 
trochanter there extends downward, appar- 
ently from the inner levels of the cortex, a con- 
densation which encroaches upon the medul- 
larv canal for a distance of 7.5 cm. At the mid- 
length of the shaft, there is a single irregular 
mass of condensation, me asuring cm. Mm its 
greatest diameter, which is situated in the 
medullary portion. (The location of these le 
sions as being medullary was verified both by 
anteroposterior and lateral stereoscopic views.) 
There is no regularity in the pattern of this con 
densing substance, though there is apparent 
tendency toward lamellation parallel to the 
shaft. There appears to be no cortical j ivolve 
ment of the inner and anterior three a at 
any lev el. T he posterolateral] portion ot the lat 
eral condyle presents a moth-eaten appear 
ance. Careful study compels the impression 
that there are disseminate d superficial erosions, 
some appearing as discrete punched out exca 
vations, others showing irregular continuity as 
of a branched etching. There is a small area. 
subcortically located, where a degree of rar 
faction 1S conspicuous. These lesions are out 
lined by condensations of their borders. In 
many places these condensations appear simply 
as intensifications of the normal trabeculation 
lines; 


n others, where the condensations are 
more densely piled up, there is a peripheral fad 
ing-out into the normal lines 

Knee Joint. The margins are distinct and 
regular; there is no widening of the joint space. 

Patella. No signs of involvement. 

Tibia. No signs of involvement. 

Fibula. There is posteromedial bowing of the 
fbula to the extent that in the true anteropos 
terior projection, its inner border appears paral 
lel and only about 2 mm. lateral to the lateral 
border of the tibia; in lateral projection the 
bowing is conspicuously posterior, effecting a 
1cm. flare of its mid-length. The same type of 
condensation, seemingly arising in the trabecu- 
lation lines of the cortex, extends from the in- 
ternal aspect of the head, along the internal and 
posterior portions of the upper fourth, envelop- 
ing in its downward progression so as to sur 
round the middle half of the bone where it al- 


most completely masks the medullary outline. 


Melorheostosis Léri 


169 


The external malleolus presents a slight degree 
of central rarefaction; on the periphery, there 
is a moderate degree of condensation both in 
the region of its articulation with the tibia and 
at the very tip of the process. 

Bones of Foot and Ankle. There is a flecking 
of condensation in the region of the os trigonum 
which seems to intensify its union with the cal- 
caneus. Extending forward on either side, the 
lines of condensation fade out with the trabecu- 
lations of the calcaneus and also of the very 
posterior periphery of the astragalus. The re- 
maining tarsals, the metatarsals, and all the 
phalanges appear normal. 


Summary. Vhe characteristics of this 
case are unique. The patient, a man of 
thirty-eight, appears to be in the optimum 
of good health. He is well nourished, men- 
tally alert, and physically well developed. 
His gait is restrained only by a slight limp 
toward the left side. He compl ains of sharp 
lancinating pains occurring periodically in 
his left hip; claims these are aggravated by 
physical exertion, and recently even by 
mental anxieties. There was no definite date 
as to the onset, just an insidious progres- 
sive development, probably conspicuously 
sensed about the age of twenty-six. The re- 
cent progress of the condition has been 
alarming because of increased weakness 
and limitation of motion in the one ex- 
tremity. There is evident wasting of the 
muscles along the posterior and lateral as- 
pects of the thigh and leg. The femur is 
prominent, with palpable roughening of its 
upper third. There is a small plexus of vari- 
cosities in the popliteal region. The arches 
of both feet are markedly flattened. The 
roentgen manifestations of the left lower 
extremity are striking: essentially an inter- 
rupted but well-alined series of lesions ex- 
tending from the greater trochanter to the 
calcaneus. There is an area of multiple ero- 
sions of the cortex. Here the lesions appear 
as disseminated osteites. Included are min- 
ute clear-cut, punched-out lesions, and 
gradations from such to more shallow ex- 
cavations where the walls show conspicu- 
ous condensations; some presenting the ap- 
pearance of simple intensification of the 
trabeculations; others, as prolific laying- 
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down of new bone. Dense ossifications in 
other sites extend inwardly into the medul- 
lary regions, and peripherally well beyond 
the confines of the periosteum. Always 
there appears a selective involvement; lin- 
ear segments of bone of large diameter; re- 


gional choice where there is duplication of 


skeletal support (in this case, the fibula 
versus the tibia,—that is true alinement 
following the involvement of the external 
condyle of the femur). There is lateral bow- 
ing of the femur, internal and posterior 
bowing of the fibula. The lesions extend to 
the very margins of the knee and ankle 
joints, yet the joint outlines are distinct 
and regular with no suggestion of widening 
of the synovial spaces. Except for the left 
lower extremity, the skeleton might be con- 
sidered essentially negative. This is the pic- 
ture of melorheostosis. 
DISCUSSION 

Again no etiological basis can be present- 
ed for this condition. These outstanding 
features can only prompt hypotheses. By 
the process of elimination, Junghagen and 
Zimmer have resorted to an explanation 
along the lines of developmental defect. 
Many features suggest that, but as Léri has 
pointed out, there does seem to be a dis- 
tinct cellular reaction. Our roentgenograms 
manifest such in the region of the external 
condyle where there is the suggestion of an 
osteitis. With the absence of a general con- 
stitutional toxicity, the striking linear 
selectivity, and the absence of joint in- 
volvement, one cannot consider this osteitis 
to be of an infectious nature. One anatomi- 
cal condition suggests itself— subperiosteal 
telangiectases. Could not their distribution 
be of this pattern? The etiology of telangi- 
ectatic plexuses might either be congenital 
or developmental. Telangiectasis is subject 
to petechial hemorrhage (consider the ex- 
travasations in purpura telangiectoides, 
there, subsequent to toxins, trauma, and 
probably also in response to allergic or en- 
docrine conditions). Hemorrhage produces 
obliteration of regional channels; oblitera- 
tion would excite progressive telangiecta- 
sis—thus a vicious circle. Cortical erosion 
and subsequent ossifications would be the 
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sequence, to such subperiosteal hemor- 
rhages. Thus could be explained the diverse 
biopsy findings: the early stage of resoly- 
tion as seen by Léri; the intermediate as 
seen by Putti; and the end-results as seen 
by Léri, Loiseleur and Li¢vre (ninth case), 
Kauffmann, and Junghagen. There is con- 
tradiction as to direct endocrine relation. 
ship; the general skeletal study does not 
suggest a real deossification process as 
hinted by the blood and urine calcium and 
phosphorus analyses. These are included 
for collaboration with any subsequent find- 
ings. If the underlying condition truly be 
telangiectasis, we might consider, as did 
Kraft, the value of roentgen therapy. 

Bowing of the femur, as well as of the 
fibula, prompts three considerations: (1) 
Undue strain for a hypoplastic type of 
bone,* (2) mechanical result by the lever- 
age effect of hyperostotic processes,* and 
(3) unequal tension of opposing muscle 
groups. Contradicting the first: the above 
trabeculation pattern, presenting no com- 
pensatory ossification of lesser order, as in 
Paget’s disease, appears instead to be a 
very dense eburnation which should possess 
even greater weight-bearing strength. The 
fact that there is insufficient eburnation re- 
gional to the articulations to effect leverage 
should dismiss the mechanical 
Therefore, the last consideration 
most rational. The eburnations must cer- 
tainly impinge upon muscle origins or in 
sertions, thereby effecting a change in their 
contraction strengths. Clinically this is 
manifested by “progressive muscular weak- 
ness.” That refers to voluntary tone, but 
the more constant unconscious tone must 
likewise be affected. Since the eburnations 
are unilateral, there would result an im- 
balance in the opposing muscle tensions, 
and bowing might be expected to result 
after a sufficiently long time. 

The absence of history pointing to acute 
joint or bone involvement, in the early 
stages of this condition, seems to be a sig- 
nificant fact. There was a conspicuous spar- 
ing of the joints in all of the cases included 
in the above discussion. 


theory. 


seems 


It seems easily 


* This explanation has been offered by previous observers. 
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conceivable that other conditions such as 
arthritides or osteites of truly infectious na- 
ture (as described by Milani) might 
slowly progress into a chronic ossifying 
periostitis. Such precursors are not char- 
acteristic 1n the cases included above, as 
reports of melorheostosis. Moreover, in- 
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THE DIFFERENTIAL DIAGNOSIS OF DISEASES OF THRE 
LIVER AND SPLEEN BY THE AID OF ROENTGEN- 
OGRAPHY AFTER INTRAVENOUS INJECTION OF 
THOROTRAST (THORIUM DIOXIDE SOL)* 


By WALLACE M. YATER, M.D., avd LAURENCE S. OTELL, M.D. 


WASHINGTON, D. C. 


NTIL recently visualization of the 

liver and spleen by means of roent- 
genography was of little practical value. It 
was possible by flat roentgen plates of the 
abdomen in some cases to procure meager 
information as to the size and shape of the 
liver and rarely of the spleen. The produc- 
tion of pneumoperitoneum increased the 
value of this method. A great need has al- 
ways been felt, however, for some method 
to give accurate information of the size, 
shape and structure of the liver and spleen. 
The diagnosis of diseases of the liver has 
been difficult because of (1) the relative 
lack of knowledge of such diseases, (2) the 
inability to determine any but severe 
grades of depression of liver function and 
(3) the failure of help from roentgenog- 
raphy. The latter shortcoming has appar- 
ently been definitely remedied. 


HISTORY OF THE METHOD 


In 1928 Radt,'° at the University of Ber- 
lin, developed the method of injecting in- 
travenously a colloidal material of sufh- 
cient atomic weight which, after being 
taken up by the reticulo-endothelial cells, 
allowed roentgenographic visualization of 
those organs containing the greatest quant- 
ity of these cells, in particular the liver and 
spleen. A thorium dioxide preparation 
called tordiol was first used in animals, but 
this solution was not stable and the danger 
of capillary embolus formation made it ob- 
jectionable. Because of this property of 
tordiol, Oka® and later Radt made use of a 
somewhat similar preparation called tho- 
rium dioxide sol, which was found to be 
relatively harmless. Animals were appar- 


ently not affected by the injections after a 
period of two years, although much of the 
substance was still found in the tissues. 

Ill effects were not observed in 20 pa- 
tients injected with thorium dioxide sol by 
Radt and in 6 cases by Oka, except that ina 
few cases there was a slight transitory dis- 
comfort, mild tension of the limbs, chilly 
sensations and slight rise in temperature, 

These investigators found the size and 
contour of the liver and spleen to be plainly 
visible, and in several cases they could de- 
termine the presence of metastatic car- 
cinoma and cirrhosis of the liver. 


ANIMAL EXPERIMENTATION 


Considerable animal experimentation has 
been performed to determine the action 
and effects of thorium dioxide. After intra- 
venous injections Kadrnka and_ Rossier’ 
found granules with greenish reflections in 
the reticulo-endothelial cells of the spleen, 
liver, bone marrow and adrenal glands. 
These cells were globular, and the nucleus 
was displaced to the periphery of the cell. 
The larger the dose, the greater was the en 
gorgement of the cells. The intensity of the 
roentgenographic shadow of the liver and 
spleen was decreased after a few months by 
about one-half. Elimination is apparently 
very slow and occurs mainly through the 
bile and urine, as indicated by the work of 
Leipert’? and others. Lambin' studied the 
effect of the injections in rabbits upon the 
blood picture. Moderate doses produced an 
erythroblastic reaction, while large doses 
produced pronounced anemia, recovery 
from which was spontaneous. A phase of 
leucopenia followed the injections, but this 


* From the Georgetown University and Gallinger Municipal Hospitals and the Radiological Clinic of Drs. Groover, Christie 
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changed to a longer phase of leucocytosis, 
frst of granulocytes and later of mono- 
cytes. Popper and Klein,’ in similar experi- 
ments, did not find changes in the blood 
picture of any importance. Thrombocyto- 
penic purpura hemorrhagica was produced 
in several rabbits by Shih and Jung" with 
doses of thorotrast several times greater 
than those used in man. In this connection 
we made platelet counts before and after 
the injections in many of our patients and 
did not tind significant changes. In general, 
it may be concluded that the ettects ot the 
injections are harmless. 

Otell’ has recently reviewed the subject 
of the effect of the injection of thorotrast 
upon the functions of the reticulo-endo- 


thelial system. Depression of function of 


these cells has not been definitely demon- 
strated by animal experimentation. 
QUESTION OF RADIOACTIVITY Of 
rHORIUM DIOXIDE 
The statement has been made by 
Stewart, kinhorn and Ilick' that thorium 
dioxide sol might become activated by 
roentgen radiation. We believe we have 
proved by experiments that this does not 
occur.* Gauze saturated with the medium 
was subjected to intensive roentgen irradia- 
tion, placed on a photographic film and 
kept in the dark for twelve hours. The film 
remained unaltered. Baumann and Schil 
ling' pertormed like experiments with cor- 


responding negative effect. Experiments of 


this kind were also performed by us with 
the organs of patients who had been in- 


jected during life with this medium, and 


the results were similar. Tests performed 
by Kadrnka, and for us by the U. S. 
Bureau of Standards at Washington, D. C., 
showed that the radioactivity of thorium 
dioxide sol is negligible. 

In order to determine whether secondary 
radiation is induced in tissues saturated 


with thorium dioxide we subjected the liver 


of a patient, who during life had received 
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several injections of thorotrast, to inten- 
sive roentgen irradiation and placed the or- 
gan on a photographic film for forty-eight 
hours in a dark room. Alteration of the 
film did not occur. 

On the other hand, it is conceivable that 
in cases of leucemia the presence of a for- 
eign substance of high atomic weight in the 
tissues might intensify the effect of radia- 
tion therapy by causing transient second- 
ary radiation. 

METHOD OF ADMINISTRATION 


Most authors who have used thorium di- 
oxide sol have further diluted it with glu- 
cose or salt solution. This apparently is un- 
necessary and we have not diluted the 
medium in any of our work. The contrast 
medium is a stabilized thorium dioxide sol, 
recently perfected by Kadrnka and sold 
under the trade name of thorotrast by the 
Heyden Chemical Co.* It contains 25 per 
cent of thorium dioxide sol (22 per cent 
thorium dioxide metal) in a glucose solu- 
tion. It 1s opalescent, odorless and has the 
consistency of heavy oil. A homogeneous 
solution can be produced by dilution with 
normal saline up to 1:5. It may also be 
used for cystography, pyelography and 
arteriography. 

In hepatosplenography 25 c.c. daily on 
three consecutive days is administered in- 
travenously in adults of average size. In 
children the dose is reduced roughly in pro- 
portion to the weight. More accurate esti- 
mation of dosage on the basis of body 
weight is apparently unnecessary. In gen- 
eral, the density of the roentgen shadows 
of the liver and spleen depends upon the 
quantity of the medium administered and 


the anatomical and functional integrity of 


the cells that store it. If only the outlines 
of the liver and spleen are desired the dose 
may be reduced one-half. Fractional doses 
are used in order to eliminate the shock 
which might be produced by the injection 
of too large a dose of foreign material. 
Kilms may be taken at any time after 


* The Heyden Chemical Company of New York furnished 
all of the thorium dioxide sol used in our series. They generously 
furnished sufficient medium for the t cases. 
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four hours following the last injection. On 
the night before the examination the pa- 
tient is given the usual evening meal and 
at bedtime 8 grams of compound licorice 
powder. On the morning of the examina- 
tion a cleansing enema is given and the pa- 
tient is advised to come to the roentgen de- 
partment without breakfast. Films are 
taken on the Potter-Bucky diaphragm with 
the patient in both the prone and supine 
positions. The tube is centered over the 
ensiform cartilage. The following tech- 
nique has been used in patients of average 
physique: 60 kv. peak at 100 ma. for 3 1 2 
seconds at 25 inch distance. It is well in 
large individuals in order to get a good 
image of the spleen and liver on the same 
film to place the film transversely. A more 
comprehensive idea of the structural char- 
acteristics of the liver and spleen is obtained 
by making several exposures within a 
range of 10 kv. of this dosage. 
NORMAL APPEARANCE OF THE 
LIVER AND SPLEEN 

In good films the liver should cast a 
homogeneous shadow of approximately the 
same density as the spine. Occasionally 
blood vessels in the liver are seen as dark 
branching lines, usually in the lower right 
portion of the liver shadow. The spleen 
normally has a density slightly less than 
that of the liver and about the same as 
that of the ribs. In some cases the kidneys 
are well visualized. 

SIZE OF THE LIVER AND SPLEEN 

In determining whether the liver and 
spleen are abnormal in size it is necessary 
to know what the average normal size of 
these organs is. We obtained very little 
help from the literature in this regard, and 
unfortunately a sufficient number of in- 
dividuals without alteration of the liver 
and spleen has not been studied to form a 
basis for this comparison. The only work 
of any value in reference to the size of the 
liver is that of Pfahler,* who compiled tables 
of the size of the liver in subjects of both 
sexes, of different ages and of varying 
heights and weights. These data were com- 
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puted from flat films of the abdomen. 
Pfahler found that there was very little 
variation in adults in the size of the liver de. 
termined roentgenographically. Two meas. 
urements of the liver shadow were taken: 
one was the “length” which was measured 
from the highest point of the upper border 
to the lowest border of the tip of the right 
lobe; the second measurement was made 
obliquely from the upper border to the 
lower border in a direction W hich gave the 
maximum measurement of the apparent 
thickness of the liver. The av erage normal 
length of the liver shadow was 21.3 em., 
with limits of approximately 18 to 22 cm., 
and the average oblique measurement was 
12.8 cm., with limits of approximately 1 
to 14cm. These data, while the best avail- 
able, are obviously inaccurate because of 
the indistinctness of the liver shadow in 
such films. The measurements were only 
comparative, inasmuch as the short dis 
tance between the tube and its film (25 
inches) produced some distortion. 

Comparative determinations of the size 
of the spleen are still more difficult since 
the spleen normally varies a great deal in 
size from time to time. Also, in normal sub 
jects after the Injection of thorium dioxide 
sol the spleen is often not visualized because 
it is overshadowed by the left lobe of the 
liver and by gas 1n the stomach and colon. 
I.ven in cases of splenomegaly there may 
be some difficulty with this method in ac- 
curately determining the limits of the 
spleen for the same reasons. Nevertheless, 
after experience with the method one may 
be able to fairly accurately estimate the 
size of the spleen, and changes in the size 
of the spleen in the same individual may 
be followed. More work must be done with 
this method, however, to determine the 
normal variations in the size and shape of 
both the liver and the spleen. 


STUDY OF CASES 
Korty patients have been studied by us 
using this method.* In the ultimate analy- 


* Since the writing of this paper w 
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sis of these cases they were grouped accord- 
ing to diagnosis as follows: portal cirrhosis 
(4); aty pical cirrhosis of liver (1); subacute 
hepatitis (3); syphilis of the liver (hepar 
lobatum) (2); Banti’s disease (1); metastat- 
ic carcinoma of the liver (7); hepatoma 
(2); lymphatic leucemia (2); myeloid leu- 
cemia (1); purpura hemorrhagica, non- 
thrombocytopenic (1); passive congestion 
of the liver (3); tuberculous peritonitis (1); 
sepsis with large liver and spleen (1); sickle 
cell anemia (1); tuberculous adenitis (1); 
hepatic lobectomy for amebic abscess (1); 
mass in left flank (1); splenomegaly of un- 
determined origin (3); hepatomegaly of un- 
determined origin Necropsies were per- 
formed in g cases and biopsies of the liver 
in 7 cases. In the other cases the final diag- 
nosis was sufficiently clear to allow the 
above classification. 

Reactions attributable to the injection 
of thorium dioxide sol occurred 1n 3 cases. 
In the case of Banti’s disease the patient 
complained of pain in the lumbar region 
approximately five minutes after the injec- 
tion. This was followed by a constricting 
type of pain in the lower portion of the 
chest bilaterally and in the lower sternal 
region. Spasmodic contractions of the recti 
abdominis muscles soon began and recurred 
about every two minutes for one and a half 
hours, accompanied by rapid, noisy breath- 
ing. After another hour and a half they 
gradually subsided, but recurred seven 
hours later and lasted for four hours. Dur- 
ing these periods the patient was greatly 
distressed, but the pulse rate and tempera- 
ture remained normal. This patient was not 
given further injections of the medium. We 
considered this reaction to be due to punc- 
tate hemorrhages in the spinal cord. The 
patient with the mass in the left flank com- 
plained of pain in the lumbar region for a 
short time soon after the first injection, but 
he did not suffer a reaction following the 
next two injections. The third patient, a 
child with tuberculous adenitis, had some 
puffiness of the eyes and face which was 
noticed the day following the first injec- 
tion and persisted for about three days, 
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during which time another injection 
given, 

None of the other patients had reactions 
of any kind, and to date none of them has 
shown any abnormal manifestations which 
can be ascribed to the presence of the 
medium in the organism even months after 
the injections. 

Three patients died within a short time 
following one injection in 2 cases and two 
injections 1n the third. These patients were 
moribund at the time of the injection, and 
the injections were not considered to have 
precipitated death. None of these patients 
is included in the 40 cases reported in this 
paper. 

In evaluating this method of diagnosis in 
the 40 cases in which the test was applied, 
the following is a fair appraisal. The ex- 
amination was diagnostic of the nature of 
lesions in the liver in 13 cases, in 6 of which 
either biopsy or necropsy was performed; 
in the other 7 cases there was no reasonable 
doubt concerning the diagnosis. Seven of 
these were metastatic carcinoma of the 
liver, one a hepatoma, 4 instances of portal 
cirrhosis and one a case of hepar lobatum. 
The examination gave evidence suggestive 
of the nature of liver disease in 6 cases, in 
4 of which biopsies confirmed the nature 
of the disease; in one other case necropsy 
was performed, and in the sixth case there 
was no reasonable doubt of the nature of 
the disease. In 4 of these 6 cases hepatitis 
or cirrhosis was present, in one there was a 
supposedly primary tumor of the liver, and 
in another hepar lobatum was found. The 
nature of an undiagnosed abdominal mass 
was determined in 4 cases; in 2 patients the 
evidence given by the examination was con- 
firmed at operation. In 2 of these cases a 
mass or masses were found to be due to en- 
largement of both the liver and spleen, in 
another the mass was shown to be an en- 
larged spleen, while in a fourth the mass 
was proved not to be the spleen. The 
method was of no value or confirmatory 
only of enlargement of the liver or spleen 
in 13 cases; in one it confirmed the absence 
of the left lobe of the liver following lobec- 
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Fic. 1. Flat roentgenogram of abdomen before in- 
jection of thorotrast. 


tomy, while in 2 other cases it merely 
showed that the liver and spleen were not 
enlarged. These 16 cases included a number 
of conditions, such as leucemia, Bantt’s dis- 
ease, portal thrombophlebitis, passive con- 
gestion of the liver, enlargement of the 
liver and spleen of undetermined origin, 


and lobectomy for liver abscess. In one of 


these cases necropsy verified the findings. 

In only one of the 40 cases did the 
method lead to an incorrect diagnosis. This 
was a case of enlarged liver with jaundice 
and ascites in a man sixty-five vears of age. 
The roentgenographic diagnosis given was 


ic. 2. Same case as Figure 1 after injection of 
thorotrast, showing small cirrhotic liver, ‘“‘¢,”’ aad 
large spleen, ‘‘d.” 
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metastatic carcinoma of the liver. There 
were large vacuolated areas in the liver as 
shown by the roentgenogram, the cause of 
which was not explained at necropsy. The 
case proved to be one of biliary cirrhosis 
due to obstruction of the common duct, 
probably by a stone. It is possible that 
long-standing obstruction of the common 
bile duct may cause such distention of bile 
capillaries as to impair the function of the 
reticulo-endothelial cells. This appearance, 
however, was not noted in another case of 
obstructive jaundice. 


ic. 3. Photomicrograph of liver of same case as 
Figures 1 and 2, showing islands of liver tissue 
with clumps of thorotrast and interve 
bands without thorotrast. 


ning fibrous 


TYPES OF LESIONS DIAGNOSED 


Structural alterations of the liver are 
demonstrable when the proper technique ts 
used and when several films with slightly 
varving exposures are made. The failure of 
others to visualize structural changes has 
undoubtedly been due to faulty technique. 

Cirrhosis of the liver may be definitely 
diagnosed by this method when the liver 
is shown to be smaller than normal and to 
contain small islands of opacity closely set 
with intervening non-opaque areas. This 1s 
the appearance seen in the terminal stages 
of portal cirrhosis. The islands are the 
small areas of liver tissue remaining in the 
fibrotic organ. The spleen is usually shown 
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to be moderately enlarged and of normal or 
supernormal density. The films illustrated 
in Figures 1 and 2 are those taken before 
and after the injection ot thorotrast in a 
man who died of Laennec’s cirrhosis. The 
photomicrograph in Figure 3 indicates the 
reason for the roentgenographic appear- 
ance of the liver after the injection of the 
opaque substance. In those cases in which 
the amount of fibrous tissue 1s not as great 
or forms a finer meshwork the islands of 
liver tissue do not appear so distinct, and 
the density of the liver is greatly reduced 
because of reduction in the amount of func 
tioning reticulo-endothelial cells. This type 
is illustrated by igure 4, and a roentgeno- 


Kic. 4. Cirrhotic liver, “ 


of much less density 

than enlarged sple en 
gram of the liver and spleen of the same pa- 
tient after necropsy is shown in Figure ¢. 

The diminished density of the liver 
shadow in these cases is due partly to par- 
tial replacement of liver parenchyma by 
fibrous tissue, but probably more largely to 
the poor development of reticulo-endo- 
thelial cells in masses of regenerated liver 
tissue. Cirrhosis of the liver may be diag 
nosed in the subclinical stage before ascites 
occurs or a positive bromsulphthalein test 
is obtained on the evidence afforded in this 
manner of reduction of functioning reticulo- 
endothelial elements. Such a case ts illus 
trated in Figure 6, in which the liver is seen 
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Kic. 5. Roentgenogram of liver, “‘a,’’ and spleen, 

‘“b,”’ of same case as Figure 4 after necropsy. 
to be small and shows diffuse mottling, 
while the spleen is greatly enlarged. This 
patient was a woman thirty-six years of age 
who had had a prolonged febrile illness 
with intense jaundice at the age of twenty, 
but who now had no symptoms suggestive 
of hepatic insufficiency. 

Subacute hepatitis may be suspected by 
this method in conjunction with the clinical 
picture when the liver is enlarged and there 
is reduced density of its shadow with small 
vacuoles irregularly placed, or even if the 
liver is not larger than normal, by diffuse 
mottling of the shadow. Enlargement of 
the spleen is additional evidence of this 
condition. Focal areas of necrosis are sug- 


Fic. 6. Subclinical cirrhosis of the liver. Small mot- 


tled liver, “a,” and greatly enlarged spleen, “‘d.” 
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Fic. 7. Syphilis of the liver (hepar lobatum), “‘a,” 
with enlarged spleen, ‘‘d.”’ 


gested by a slight tendency toward diffuse 
mottling in a liver of normal size in asso- 
ciation with subacute febrile jaundice. 
Ditfuse syphilitic cirrhosis would prob- 
ably give the same appearance by this 
method as non-syphilitic portal cirrhosis. 
Hepar lobatum is easily diagnosed. The 
liver is enlarged and shows peculiar large 
lobulations with irregularity of the edge. 
The spleen may be considerably enlarged. 
The film illustrated in Figure 7 shows this 
condition in a woman thirty-six years of 


Kic. 8. Metastatic carcinoma of the liver. Arrows 
point to lesions. 
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age who had syphilis. A similar case was 
proved at necropsy. 

Metastatic carcinoma of the liver is 
easily demonstrated, and the finding of 
metastases in this organ may save the pa- 
tient from an unnecessary operation. Meta- 
static nodules appear as circular, relatively 
non-opaque areas, often surrounded by a 
narrow rim of density more opaque than 
the normal intervening parenchyma. This 
appearance is due to the fact that meta- 
static nodules have a poorly developed 
reticulo-endothelial structure and that com- 
pression of the surrounding hepatic paren- 


Fic. 9. Roentgenogram of liver of same case as Fig- 
ure 8 after necropsy. 


chyma causes local concentration of re 
ticulo-endothelial units. The appearance of 
metastases 1s. shown in Figure 8, while lig 
ure 9 shows the appearance of the liver 
after it was removed from the body. The 
photomicrograph in Figure 10 illustrates 
the appearance of the thorium dioxide in 
the reticulo-endothelial cells in the meta 
static nodule and in the surrounding liver 
tissue. 

A primary tumor of the liver is to be sus- 
pected if this halo of greater density sur- 
rounding a less opaque area is not present. 
Two such cases occurred in this series. One 
was diagnosed before operation. 

In passive congestion of the liver the 
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only alterations are enlargement and some 
decrease in density. 

The question sometimes arises as to 
whether a mass in the upper part of the 
abdomen is the liver or spleen. This method 
allows positive determination of this point. 
There were 4 cases in this series in which 
the method was used for this purpose. In 
one it was shown that the mass was not the 
spleen as had been suggested by several 
clinicians. The use of the examination for 
such a purpose may therefore be of great 
value. 


> 
Kic. 10. Photomicrograph of liver of same case as 


igure y, showing clumps of thorotrast in liver 
and relative absence of them in the cancerous area. 


In one case in this series a Riedel’s lobe 
which had not been evident clinically was 
visualized (hig. 11) 

The least aid was obtained from this 
method in the differential diagnosis of dis- 
eases implicating the spleen. It was impos- 
sible to positively differentiate structurally 
the spleens in leucemia, Banti’s disease and 
purpura hemorrhagica, although as one 
might expect, the large fibrotic spleen of 
Banti’s disease and the infiltrated spleen 
of leucemia appeared less dense than the 
normal spleen. In one case of xanthomato- 
sis and in one of sickle cell anemia in the 
stage preceding atrophy of the spleen the 
appearance was no different from that of 
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ic. 11. Riedel’s lobe shown at “‘a,”’ moderately en- 
larged spleen at “4,” and well-visualized kidneys 


99 
C. 


spleens involved in other diseases. We had 
expected to find a reduction in the ability 
of the spleen to ingest the opaque sub- 
stance in the case of xanthomatosis on the 
assumption that the reticulo-endothelial 
cells might already be completely filled 
with lipoid material. Further experience 
may show this to be so. A similar appear- 
ance might be expected in Gaucher’s dis- 
ease. 

Accessory spleens are well visualized in 
the films. These appear as small, round 


Kic. 12. Fluid in abdomen indicated by separation 
of liver edge from costal border. 


«CS 
| 
) 
al 
e 


180 


shadows adjacent to the main spleen. They 
were demonstrated in 3 cases in this series. 

The presence of free fluid in the abdo- 
men can readily be determined by the pres- 
ence of a space between the edge of the 
liver and the lateral costal margin. This 
point is illustrated in Figure 12. 

This series did not include cases of liver 
abscess, hemangioma of the liver or echin- 
ococcus or other cysts of the liver, but 
this method of diagnosis would be of defi- 
nite value in a determination of the nature 
or at least the presence and site of these 
lesions. The presence of tumors, abscesses 
or infarcts of the spleen might also be ascer- 
tainable by this method. Rupture of the 
liver or spleen might conceivably be diag- 
nosed also. 

INDICATIONS FOR THE METHOD 

Although this method, as far as we can 
see, involves no risk to the patient either 
immediately or remotely, it should not be 
used promiscuously. We consider the fol- 
lowing conditions to be reasonable indica- 
tions for its use: (1) any enlargement or al- 
teration of the liver the cause of which is 
not known; (2) the presence of a mass in 
the abdomen which might be the liver or 
spleen but the nature of which is uncertain; 
(3) the question of an abscess in the liver 
as the cause of sepsis when no other focus 
can be located; (4) suspicion of the presence 
of metastases in the liver in cases of car- 
cinoma of an abdominal viscus when the 
question of operation for any reason arises; 
(5) the desire to follow the progress of in- 
trahepatic disease; (6) the presence of 
splenomegaly, the cause of which cannot 
be determined by other methods, and (7) 
the question of the presence of free fluid in 
the abdomen. 


CONTRAINDICATIONS TO THE METHOD 


Although several authors have men- 
tioned that severe intrahepatic disease such 
as hepatitis and cirrhosis contraindicates 
the use of this method we have not been 
able to verify this statement. A number of 
cases of this kind have had the examination 
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without untoward results of any kind. 
Moribund patients should naturally not be 
subjected to it. Simultaneous severe liver 
disease and renal insufficiency has been ad- 
duced by Kadrnka? as a contraindication 
since most of the thorium dioxide is elimi- 
nated through the bile and urine, and its 
continuous presence in the circulating 
blood might be detrimental. 


SUMMARY AND CONCLUSIONS 


A method of visualization of the liver 
and spleen developed mainly by Radt, Oka 
and Kadrnka has been described. This 
consists in the intravenous injection of tho- 
rium dioxide sol from which the radiopaque 
thorium dioxide is engulfed by the reticulo- 
endothelial cells of the body. These cells 
being most numerous in the liver and 
spleen allows these organs to be better 
visualized than other parts of the body. 
This examination 1s a laboratory procedure 
and should in no way replace clinical meth- 
ods of diagnosis. It 1s apparently harmless 
and contraindications are negligible. Reac- 
tions are few and are not serious. Forty 
cases have been studied by us and the value 
of the examination in this series has been 
discussed. The method was diagnostic of 
the nature of lesions of the liver in thirteen 
cases. It gave evidence suggestive of the 
nature of liver disease in six cases. The na- 
ture of an undiagnosed abdominal mass 
was determined in four cases. No value was 
derived from the method or confirmatory 
evidence only was obtained of enlargement 
of the liver or spleen in sixteen cases. In 
one case the appearance of the liver led toa 
wrong diagnosis. 

The following points may be determined 
by means of this method: (1) the presence 
of enlargement of the liver or spleen; (2 
decision as to whether a mass in the 
upper abdomen is liver, spleen or some- 
thing else; (3) the presence of metas- 
tases in the liver; (4) the presence of a 
primary tumor, cyst or abscess in the liver; 
(5) in many cases the nature and extent of 
such intrahepatic diseases as cirrhosis, sub- 
acute hepatitis or extensive scarring of the 


Vor. XXIX, No. 2 
liver from syphilis; (6) the progress of such 
diseases of the liver; (7) the presence of 
free Huid in the abdomen; (8) the existence 
of such lesions of the spleen as tumor, in- 
farct, abscess, fibrosis and possibly leu- 
cemia and xanthomatosis or Gaucher’s dis- 
ease, and (g) the existence of rupture of the 
liver or spleen. 

As an adjunct to previously used meth- 
ods of diagnosis the method is therefore of 
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considerable value. Greater experience will 
reveal the true value, the fine points and 
the limitations of the method. 


Nore: The illustrations in this paper do not do 
justice to the details asgiven by the roentgenograms 
themselves. The authors will be only too glad to 
demonstrate the original films to any who may hap- 
pen to visit Washington, D. C. 

Gratitude is due Major Paul E. McNabb, Cura- 
tor, Army Medical Museum, for the photomicro- 
graphs and helpful suggestions. 
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SOME EVIDENCES OF INTRACRANIAL DISEASE AS 
REVEALED BY THE ROENTGEN RAY* 


By CHARLES WADSWORTH SCHWARTZ, M.D. 


NEW YORK CITY 


‘T° OBTAIN an idea of the scope of the 
roentgen ray in the diagnosis of intra- 
cranial disease, it must be borne in mind 
that the film presents no more nor less 
than a collection of shadows to which, un- 
fortunately, the name of “picture” has 
been given, and that the value of the inter- 
pretation of these shadows is in direct pro- 
portion to the experience of the interpreter. 

During the past few years a large num- 
ber of cases have been checked surgically or 
by post-mortem examination which has 
permitted the collection of many proved 
cases from which it is possible, at least 
theoretically, to build a rather solid foun- 
dation on which to base the diagnosis of 
current cases. This may sound almost as if 
diagnosis has now been reduced to a cut 
and dried formula, but this is far from true. 
I believe it is safe to say that there are no 
two cases exactly alike; and I also firmly 
believe that no conclusion should be drawn 
until after one has become acquainted with 


the clinical findings, for in that way only 
can the various shadows be properly evalu- 
ated. 

Before going further, let me emphatically 
state that it is useless to attempt to draw 
conclusions from technically poor films. 
They must be of excellent quality, and 
stereoscopic. 

Just as | have said that no two cases are 
exactly alike, so also am I convinced that 
no two skulls are exactly alike. Hence, we 
are at once confronted with the problem 
what is a normal skull? As it is easier to de- 
scribe an abnormality than it is to describe 
a normality, | think we must be content to 
consider a skull as normal if no abnor- 
mality can be demonstrated. 

Kigures 1 to 6, inclusive, show changes 
that are not considered of pathological 
significance. Figure 1 demonstrates quite 
clearly the so-called interclinoid bridging. 
This varies from fine strands of calcifica- 
tion in the edges of the diaphragm of the 


Fic. 1. Interclinoid bridging. 


Fig. 2. Petroclinoid bridging. 


* From the Department of Roentgenology, New York Neurological Institute. Read before New York Clinical Research Society, 


January, 1932. 
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Fic. 3. Calcification in falx in frontal region. 


sella to massive bony bridges as seen in the 


illustration. These changes may well be of 


significance from an endocrinological point 
of view, but for the purpose of this article 
they must be considered as without patho- 
logical significance. Interclinoid bridging 1s 
seen in about 14 per cent of skulls. Figure 2 
shows a type of calcification which involves 
the free edges of the tentorium as it sweeps 
backward from the dorsum. This is some- 
times called petroclinoid bridging. Again, 


Fic. 4. Extensive calcification in falx and tentorium. 
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Kic. 5. Calcification in choroid plexus. 


in Figures 3 and 4 we have plaques of cal- 
cification in the falx which are, as far as can 
be determined, without much pathological 
significance. We find calcification in the 
falx in about g per cent of skulls. In Figure 
5 calcification is seen in the choroid plexus. 
This is most frequently found in the glomus 
of the choroid and is seen in about 13 per 
cent of all cases. It apparently has little or 
no significance. Figure 6 shows the diploic 
veins, or so-called veins of Brechet, to be 


Fic. 6. Large diploic veins. 
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Fic. 7. Spongioblastoma. 


exceptionally well defined and rather large. 
This is not an uncommon finding, and un- 
less these large channels are seen unilater- 
ally they are of little more than passing in- 
terest. These illustrations demonstrate a 
few of the more common conditions seen 
which might tempt one to consider a skull 
as pathological. 

I am in the habit of roughly classifying 
calcifications into three groups: punctate, 
linear and amorphous. It is frequently im- 
possible definitely to classify a given de- 
posit of calcium, and often all three types 
will appear in one lesion, but when calcifi- 
cation can be classified it forms another cog 
in the diagnostic wheel which I think is 
often of considerable importance. 

When the pineal gland is calcified, as it is 
in a little over 50 per cent of all skulls, it is, 
of course, visible. It was Naffziger who first 
pointed out the diagnostic significance of a 
change in position of this gland, but it re- 
mained for Vastine and Kinney to work out 
a chart on which the pineal position could 
be plotted and more accurately compared 
to its normal location. This scheme was 
later tested rather thoroughly in a large 
number of cases by Dyke and found to be 
a very reliable factor in diagnosis. For a de- 
scription of this method, | would suggest 
reading the articles by the authors men- 
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tioned, hut, briefly, it consists of plotting 
the position of the gland on two graphs. 
The anteroposterior position is determined 
by measuring the distance of the gland 
from the inner table of the frontal bone, 
and its distance from the inner table of the 
occipital bone, and then plotting the first 
measurement against the sum of the two. 
The superior-inferior position is plotted in 
a similar manner by taking the measure- 
ments from the vertex and from the inferior 
portion of the posterior fossa. These are 
then compared with the normal position 
which has been determined to within fairly 
narrow limits. Of course, a lateral shift is 
easy to see in true posteroanterior views. 
In the presence of a definite pineal shift, 
one 1s justified in feeling fairly certain that 
it is caused by a pathological process, and 
the direction of the shift gives a clue to the 
location of the lesion. 

With this as a background, we will now 
take up several of the pathological proc- 
esses and consider their manifestations on 
the film. First to be discussed are the gli- 
omas. I shall not attempt here to present 
a classification of these tumors, as, to 
the best of my knowledge, there is still 


considerable lack of 


agreement on_ this 


point between surgeons and pathologists. 
Roughly, however, about 50 per cent of in- 


Kic. 8. Astrocytoma. 
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tracranial growths will fall into this group, 
and of these, about 13 per cent calcify suf- 
ficiently to be demonstrable in the roent- 
genogram. But in spite of this small per- 
centage showing calcification, we are able 
to make a highly probable diagnosis in 
about 50 to 60 per cent of all cases having 
such lesions. 

The skull seen in Figure 7 is that of a 
case which proved to be a spongioblastoma, 
also called ghloblastoma multiforme. This 1s 
the type of tumor most frequently encoun- 
tered in the glioma group. They usually 
occur in the cerebral hemispheres, but in 
spite of their comparatively rapid growth 
they often become cystic and frequently 
calcify. It is not infrequent to find them 
attaining tremendous size without signs 
of pressure, with a history comparatively 
short and progressive. When calcification 
occurs, It may take any or all of the three 
forms mentioned, but it is my feeling that 
a careful study of the deposit will usually 
show it to be of the amorphous type, with 
not infrequently string-like projections as 
might be expected in an infiltrating type of 
tumor. This is fairly well shown in the cal- 
cification seen in the temporoparietal re- 
gion. 

The astrocytoma, an example of which is 
seen in Figure 8, is almost as common a 


Fic. g. Oligodendroglioma. 
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Fic. 10. Posterior fossa lesion—note pressure signs. 


type of glioma as the spongioblastoma, but 
it is much more slowly growing, is often 
cystic and, as might be expected, not infre- 
quently calcifies. This type of tumor oc- 
curs anywhere in the brain. The calcium 
seen in an astrocytoma does not differ es- 
sentially from that of other gliomas, but I 
believe that at least part of the deposit will 
usually show punctate characteristics. Of 
course, without calcification the localiza- 
tion of this type of tumor presents the same 
problem as does the spongioblastoma, but 
if by indirect means we are able to locate a 
lesion, then usually the duration of the his- 
tory will prove to be an important differ- 
ential point. 

The oligodendroglioma is perhaps the 
slowest growing of all the gliomas, and is 
also comparatively rare. Figure 9 is of such 
a tumor. It 1s a solid tumor as a rule, but 
may be soft, and is characteristically found 
in the cerebral hemispheres. The slow 
growth is evidently one of the factors per- 
mitting calcification, for these tumors often 
show calcium deposits which are usually 
amorphous and often combine with the 
string-like type. This would be expected as 
the calcium is evidently deposited along 
the blood vessel channels in the tumor. Pa- 
tients with these tumors usually give long 
histories often extending over years, which 
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Fic. 11. Same as Figure 10 six months after decom- 
pression. 


is a fact to be considered in making a di- 
agnosis, and will usually ditferentiate these 
tumors from the spongioblastomas which 
frequently show similar calcifications. 

The medulloblastomata usually occur in 
the posterior fossa in children, are fre- 
quently attached to the roof of the fourth 
ventricle, and so, due to their rapid growth, 
give rise to prompt increase of intracranial 
pressure. They rarely calcify, although 
when they do the type of calcification is 
not characteristic. The signs of increased 
pressure, the age of the patient and the his- 
tory usually suffice for a diagnosis. It might 
be well to mention in passing that it is the 
medulloblastoma which, of all the gliomas, 
is the most sensitive to radiotherapy. 

The ependymomas I shall merely men- 
tion in passing, as they are comparatively 
rare. They present no characteristic roent- 
gen findings, but if they calcify, the posi- 
tion as determined stereoscopically may 
suggest the type of tumor. The ependy- 
momas are, of course, of ependymal origin, 
and will usually be found in the midline and 
attached to the fourth ventricle or the 
aqueduct. When one sees calcification in 
the posterior fossa of a child, it is, in the 
vast majority of cases, an ependymoma 
or possibly a medulloblastoma. 
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Pressure changes occur with considerable 
rapidity, particularly in a child’s skull. A 
few weeks of pressure will produce a marked 
change and, conversely, after the pressure 
is relieved, the signs will disappear with 
equal or greater rapidity. Figure 10 is a 
roentgenogram of a child’s skull with a pos- 
terior fossa lesion. The signs of increased 
intracranial pressure are clearly evident, 
with the typical deepening of the convolu- 
tional impressions and separation of the 
sutures. Figure 11 is of the same skull six 
months after a suboccipital decompression. 
It will readily be seen that the signs of pres- 
sure have been considerably diminished. 

Now let us consider for a few moments 
the roentgen evidence of pituitary tumors. 
We will, for this discussion, leave out the 
malignant growths such as adenocarci- 
noma, and confine ourselves to the ade- 
nomas. First of all, let me warn against 
making a diagnosis of pituitary tumor 
every time a large, atrophic sella is seen, 
for as so often happens, the larger the sella, 
the larger the pitfall it may prove to be. 

Pituitary adenomas constitute varying 
proportions of intracranial tumors in differ- 
ent clinics—some report as high as 19 per 


cent, others about 5 per cent. These tu- 
mors may be roughly classified as intra- or 
suprasellar. It is rare to find evidence of 


Fic. 12. Pituitary adenoma. 
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general increased pressure with pituitary 
adenomas, but as one might expect, local 
evidence of pressure is the usual finding. 
The intrasellar type produces a ballooning 
of the sella with depression of the floor, de- 
pending on the extent of undermining of 
the sphenoid cells, thinning of the dorsum 
and atrophy of the tuberculum. The supra- 
sellar type usually produces a flattening of 
the sella with more actual dorsal destruc- 
tion. It is often possible, by a study of the 
sella, to determine whether the destruction 
is chiefly in the anterior or posterior por- 
tion, and this, with the not infrequent skull 
changes accompanying pituitary tumors, 


Hic. 13. Pituitary adenoma. 


will allow of a definite diagnosis of a chro- 
mophobe or chromophil adenoma. The 
chromophobe with the hypopituitary symp- 
toms is the more common. Of course, there 
comes a time in the development of pitui- 
tary tumors when the sella destruction is so 
great that a differentiation by the roentgen 
ray between supra- and intrasellar types 
becomes impossible. Figures 12 and 13 
show the intrasellar type of pituitary ade- 
noma. It will be seen that the floor has been 


depressed and that there is a ballooning of 


the sella with atrophy of the dorsum, but 
there is no evidence of increased intra- 
cranial pressure. In Figure 14 almost the 
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Kic. 14. Pituitary adenoma. 


entire sella has been destroyed. The dor- 
sum has been flattened downward and back- 
ward and there is much undermining of the 
tuberculum. This tumor has progressed to 
such an extent that it would be impossible 
to state whether it began as an intra- or 
suprasellar lesion. Figure 15 is shown not so 
much for the sellar changes which are very 
slight, as for the diffuse, somewhat irregu- 
lar hyperostoses seen over the vault, anot 
infrequent accompaniment of pituitary le- 
sions. 


Fic. 15. Pituitary adenoma. 
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Fig. 16. Suprasellar cyst. 


Craniopharyngeal duct tumors, so-called 
Rathke’s pouch cysts, or better, pharyngi- 
omas, are epithelial growths arising from 
the anterior portion of the pituitary and lie 
above the sella. They usually occur in chil- 
dren, frequently are large enough to ob- 
struct the foramina of Monro, and pro- 
duce signs of increased intracranial pres- 
sure. Calcification in their walls is not un- 
common, hence the roentgen ray will often 
reveal their presence and make a definite 


Fic. 


17. Suprasellar cyst. 
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diagnosis possible; and not infrequently, by 
a careful study of the anterior portion of 
the sella and a consideration of the age of 
the patient, especially if signs of pressure 
are evident, an equally positive diagnosis 
may be made even though the tumor be un- 
calcified. Of course, not every suprasellar 
calcification means a pharyngioma. <A gli- 
oma, such as the kind occasionally seen 
arising from the optic chiasm, may calcify 
and produce a similar picture. A meningi- 
oma arising from the pituitary pedicle also 
may calcify, or even a chordoma of the 
pedicle has been reported as having calci- 
fied. It might be noted, however, that a 


Fic. 18. Suprasellar cyst. 


suprasellar meningioma will very often 
show some signs of bone hypertrophy to- 
gether with signs of atrophy. This is not a 
constant finding but often permits of a dif- 
ferential diagnosis. 

We have just been considering destruc- 
tion of the sella due to its traditional en- 
emy, the pituitary tumor. Now, let us look 
at sellar atrophy, also without signs of gen- 
eral increased pressure, but not due to pitu- 
itary disease. It has been my conviction for 
some time that temporal lobe tumors fre- 
quently produce such atrophy, but usually 
a careful study will show it to be asym- 
metrical, the clinoids and dorsum on one 
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side being more atrophic than those on the 
opposite side, but usually the floor will be 
intact, an important differential point. Also, 
with these tumors the convolutional im 
pressions on the temporal bone will fre- 
quently be slightly accentuated on the 
affected side. This, however, is at times 
dificult to determine, as the temporal bone 
often shows impressions without apparent 
significance. It is advisable to obtain films 
in the Granger position when such lesions 
are suspected, as this position often permits 
of a comparison between the two sides of 
the sella. 

Another type of tumor often producing a 
similar picture is the acoustic neuroma, the 
so-called cerebello-pontine angle tumor. 
Here, however, we usually see the atrophy 
chiefly confined to the dorsum which may 
be pressed forward and also the petrous 
ridge may be atrophic on the involved side. 
This is almost diagnostic when seen, par- 
ticularly with any clinical findings pointing 
to such a lesion. Also, metastatic disease 
and osteochondromas with occasional men- 
ingiomas may produce changes in the pet- 
rous ridges which must be ruled out when 
making a diagnosis. Iigures 1g and 20 are 


of a case of acoustic neuroma. One of the 
posterior clinoids can be seen as_ being 
pressed forward and considerably atro- 


Fic. 19. Acoustic neuroma. 
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Fic. 20. Same as Figure 19. 


phied. Stereoscopically, this is much more 
evident than in the reproduction, and it can 
be noted that the petrous pyramid on the 
left side is decidedly irregular and eroded 
on its inner aspect. 

We will now take up briefly a very im- 
portant group of tumors which, although 
representing only about 13 per cent of the 
intracranial growths, offer as a rule better 
surgical prognosis than all the others. These 
are the meningeal fibroblastomata, usually 
known as meningiomas, first called endo- 
theliomas. These occur usually as hard, 
well encapsulated, or soft, rather poorly 
encapsulated growths. They frequently at- 
tain considerable size before bringing the 
patient to a physician, because, the tumor 
being outside the brain, the effect is chiefly 
one of pressure displacement, and as the 
brain is able to accommodate itself to a 
considerable amount of such abuse, no 
early symptoms arise. These meningiomas 
often calcify but not characteristically, al- 
though calcification in their sites of election 
is strongly diagnostic evidence. On the 
other hand, these tumors often produce 
very characteristic bone changes. Whether 
bone proliferation or destruction occurs 
will depend upon whether osteoplastic or 
osteolytic tendencies predominate. When 
the effect is chiefly a destructive one, our 
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Fic. 21. Frontal meningioma. 


diagnosis must of necessity be mostly by 
inference, unless the edges of the defect 
show some of the changes seen in the illus- 
trations. When the effect is a productive 
one, we are treading on fairly solid ground. 
The overlying bone usually shows consid- 
erably increased vascularity and frequently 
small spiculations can be seen projecting 
into the tumor area. A peculiar ray-like 
bony formation is occasionally seen and is 
pathognomonic; again, there 1s massive and 
extensive bony overgrowth. These menin- 
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. Parasagittal meningioma. 
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giomas sometimes occur in the olfactory 
groove, and not infrequently will penetrate 
the roof of the orbit, often with enlarge- 
ment of the sphenoid fissure, to produce 
unilateral exophthalmos. The illustrations 
will show some of the changes we have 
come to recognize as being due to the men- 
ingiomas. 

Kigure 21 shows a meningioma in the 
frontal region which has produced a rather 
typical ray-like area of bone production 
and destruction. In Figure 22 we have in 
the superior parietal region an increased 
amount of vascularity, together with some 
slight evidence of bone production. This is 


Fic. 23. Calcified meningioma. 


quite characteristic of the parasagittal 
meningiomas. Another of this same type is 
seen in Figure 23 but here we have calcifica- 
tion which aids considerably in the localiza- 
tion. Again, in Figure 24 we have in the in- 
ferior posterior frontal region a meningioma 
which has as its chief characteristic, bone 
destruction. Most of these cases, as can be 
seen, show evidences of bone atrophy in 
and about the sella. igure 25 shows one of 
these tumors in which the bone production 
characteristic predominates, and ligure 26 
is a soft-tissue film showing spiculations as 
seen with these tumors, this particular one 
having penetrated the skull. 
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The blood vessel tumors and anomalies 
are not common. They constitute but 1.9 
per cent of the tumors in Cushing’s series. 
We have found several over a period of 
years and I believe it worth while to show a 
few of the changes we have come to associ- 
ate with these lesions. They are usually 
divided into two main classes: the angio- 
matous malformations and the hemangio- 
blastomata. There is no way to differen- 
tiate definitely between these two by the 
roentgen ray alone, but one would be 
greatly surprised to find a hemangioblas- 
toma anywhere but in the cerebellum. It is, 
however, frequently possible by a study of 


Fic. 24. Temporo-fronto-parietal meningioma. 


the vessel channels leading to the suspected 
area to tell whether the lesion is chiefly 
venous or arterial, if one bears in mind the 
usual finding that the arterial channels 
tend to taper, whereas the venous channels 
tend to remain of constant caliber, and 
roughly, that the arterial channels tend to 
course from below upward and backward, 
whereas the venous channels are usually 
seen extending upward and forward. Of 
course, in the deep-seated lesions we are 
deprived of this evidence. When the lesions 
are superficial, the overlying bone may 
show changes which are easily confused 
with those produced by the meningiomata. 
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Fic. 25. Sphenoid ridge meningioma. 


Bone spiculation is common to both, but 
bone production to any extent would be 
greatly in favor of the meningiomas and 
against the angiomas. The large, tortuous 
blood vessel channels usually seen with the 
angiomas are of considerable differential 
significance and, of course, when a bruit 
can be heard with a stethoscope the diagno- 
sis is made. The deep-seated lesions often 
calcify along the vessel walls and, when 
this can be recognized, a highly probable 
diagnosis can be made. But when the tumor 


Fic. 26. Meningioma penetrating both tables of skull. 
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Fic. 27. Hemangioma. 


becomes cystic, as is sometimes seen in the 
hemangioblastomas, it is practically indis- 
tinguishable from the gliomas which have 
become cystic. The perithelioma is, per- 
haps, in a discussion of this type, of purely 
academic interest. Its exact relation to 
blood vessel tumors is indefinite, and it is 
probably indistinguishable from the angi- 
omas. According to Ewing, it occupies a 
position somewhere between the angiomas 
and the endotheliomas. 


Fic. 28. Calcified occipital hemangioma. 


Fic. 29. Carotid aneurysm. 


In Figure 27 we have a rather typical 
bone change produced by one of these 
angiomas. The bone 1s seen to be extremely 
vascular, but the vascularity is localized in 
a sharply circumscribed area. Stereoscopi- 
cally, it could be seen that there is consid- 
erable bony spiculation in this area. In 
igure 28 we see in the occipital region one 
of these blood vessel malformations. Large 
vessel channels are seen leading to this re- 
gion, and there is also considerable calcifi- 


Fic. 30. Carotid aneurysm. 
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cation, which is not uncommon, the calcium 
usually being deposited along the tortuous 
vessel channels. 

In the immediate vicinity of the sella, we 
often see small spicules of calcification 
which are in the walls of the carotid artery 
where it joins the circle of Willis. This pro- 
duces no change in the sella and is merely 
an evidence of sclerosis. It is seen in about 
6 per cent of all skulls examined in our 
clinic. When we see calcification in crescen- 
tic lines beside the sella, particularly when 
we also see unilateral sella atrophy, and 
with any clinical symptoms referable to 
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this region, it is quite safe to say that we 
are dealing with an aneurysm. In Figures 
29 and 30 we have calcification in crescen- 
tic lines over the sella with considerable 
sellar destruction. Changes of this kind 
are quite characteristic of a carotid aneu- 
rysm. 
This brief résumé of roentgenographic 
manifestations of intracranial pathological 
changes is by no means complete, but I 
hope it will be of some aid in allowing the 
formation of a ‘“‘mental picture” of some of 
the more common lesions which occur in 


the skull. 
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ROENTGENOLOGIC SKULL CHANGES IN THE 
ANEMIAS OF CHILDHOOD 
REPORT OF A CASE: A FEW NOTES ON SIMILAR FINDINGS AMONG 
THE SKULLS OF PERUVIAN INDIANS* 
By BENJAMIN F. FEINGOLD, M.D., and JAMES T. CASE, M.D., D.M.R.E. 


LOS ANGELES, CALIFORNIA 


HE more recent literature on roent- 

genologic bone findings accompanying 
the various anemias emphasizes the occur- 
rence of skull changes in association with 
these conditions. In the earliest reports 
which correlated blood diseases with the 
hematopoietic functions of osseous tissue, 
the skull was recognized as a participant 
in the generalized skeletal involvement. In 
1870, Neumann of KGnigsberg was the first 
to point this out. More recently, however, 
specific skull changes have been ascribed to 
particular blood diseases. It would seem 
valuable to review some of the literature 
emphasizing such findings and to add a 
case showing a very striking modification 
of the cranial roentgenogram. 

ERYTHROBLASTIC ANEMIA 

In 1927 Cooley, Witwer and Lee re- 
ported 7 cases of anemia in children accom- 
panied by splenomegaly and unusual bone 
changes. Five cases of this series were origi- 
nally reported in 1925. Baty, Blackfan and 
Diamond, in a recent clinical and patho- 
logic study of erythroblastic anemia, added 
20 cases to the 26 which already existed in 
the literature. 

The condition usually affects children de- 
scended from nationalities bordering along 
the Mediterranean, especially Italians and 
Greeks. The cause seems to be congenital, 
but not hereditary. In most cases the dis- 
ease is well advanced before the end of the 
first year. The patients present a very strik- 
ing appearance. The skin shows a peculiar 
muddy or icteric tinge, but the sclerae are 
clear. Many of the patients have been de- 
scribed as mongoloid in appearance. The 
head is usually greatly enlarged, particu- 
larly in the parietal regions. Both the 
spleen and the liver are increased in size. 


CHICAGO, ILLINOIS 


The blood picture is characteristic. The 
large number of erythroblasts found in the 
circulating blood, especially following sple- 
nectomy, led Cooley to apply the term 
“erythroblastic anemia of childhood” to 
this disease. Bone marrow stimulation is 
also evidenced by leucocytosis and imma- 
ture forms. The absence of evidence of in- 
creased fragility is considered important. 

The icteric tinge mentioned above is as- 
cribed to chronic hemolysis. The cases in 
the literature which have been studied for 
hemolysis seem to show that it is a con- 
stant feature. 

The changes in the skull and long bones 
as shown by the roentgen ray are very char- 
acteristic. The majority of the authors who 
have reported on cases of erythroblastic 
anemia have indicated the occurrence of 
significant bone changes, particularly in 
the skull. The most detailed consideration 
of these features has been given by Mande- 
ville and by Baty, Blackfan and Diamond. 
In brief, these findings can be summarized 
as follows: 

In the early stages or in mild cases the 
cranial vault shows an increased porosity 
of the medullary portion of all the bones. 
At this stage these bones have a mottled 
appearance. Both the outer and inner 
tables of the skull are thin. In the later 
stages there is considerable thickening of 
the diploé which may even be four times 
its normal width. The outer table is very 
thin—-frequently to such a degree that it 
cannot be distinguished in the roentgeno- 
gram. There are striations which run per- 
pendicular to the skull tables. These stria- 
tions are so fine and so numerous that they 
have been described by Baty and his co- 
workers as hair standing on end. 


* From the Departments of Pediatrics and Roentgenology of Northwestern University, Chicago. 
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The long bones are wide because of an 
increase in the medullary portion. Rarefac- 
tion of the medulla results in a transparent 
appearance on the roentgenogram. There 
is trabeculation of the medulla which is 
more marked at the metaphyseal end. 
There is considerable thinning of the cortex 
which may lead to pathologic fracture. 
Periosteal elevation has never been ob- 
served. 

Joint changes have not been recorded. 

Irregular trabeculations in the pelvis, 
vertebrae, ribs, clavicles, and scapulae have 
been obser\ ed. 

Since Cooley’s original report many cases 
other than those of erythroblastic anemia, 
such as sickle cell anemia and congenital 
hemolytic icterus, have been mentioned in 
the literature, showing a skull roentgeno- 
gram quite similar to that identified with 
erythroblastic anemia. In each instance, 
however, it is important to note that the 
anemia belongs to the hemolytic group. 

Next to erythroblastic anemia, the char- 
acteristic skull have been 
served most frequently in the sickle cell 
type of anemia. In this latter condition, the 
literature is not definite regarding changes 
in other parts of the skeleton. Whereas 
most authors emphasize the fact that the 
alterations of the skeleton in general, par- 


changes ob- 


ticularly the long bones, are a constant 
finding in erythroblastic anemia, such re- 
ports are lacking for sickle cell anemia. 
Grulee mentions one case of sickle cell 
anemia in a child which showed skull path- 
ology but no long bone changes. Such in- 
formation would undoubtedly be of 
aid from a roentgenologic differential 
nostic point of view. 


great 


diag- 


The following case is presented prima- 
rily to illustrate the skull changes which 
have been indicated above. 


CASE REPOR1 
Case tr. S. S., a colored male child, aged 
fifteen months, was brought to the North- 


western University Pediatric Clinic because of a 
deformity of the head. A swelling of the middle 
of the forehead was noticed by the grand 
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parents eight months prior to admission, and a 
central depression of the head was noticed six 
months before examination. 
The child was delivered by caesarean section 
at full term, weighing 4 lb. 15 oz. The mother 
died six weeks following the child’s birth, so 
that exact knowledge regarding the early weeks 
of life could not be elicited except that the early 
days of life were spent in an incubator and that 
the child presented numerous feeding problems. 
The first tooth appeared at nine months; the 
child could sit alone at six months, and stand 
by holding on to an object at thirteen months. 
At the time of admission the infant was on a 
well-balanced diet of cereal, vegetables and one 
quart of milk daily. He had received both cod- 
liver oil (one tablespoonful daily) and orange 
juice regularly since birth. 
Except for an occasional cough or mild cold 
during the winter months, and a mild diarrhea 
at thirteen months, the child had apparently 
been in good health. 
Family History. Little was known concerning 
the father. As has been indicated, the mother 
died six weeks following caesarean section, the 
exact nature of her illness being unknown ex- 
cept that the grandparents of the child stated 
she had “heart trouble” and “lung trouble” and 
that the caesarean wound did not heal. 
A sister of the patient aged three years is 
living and well. A second pregnancy terminated 
ina still-birth. The patient was the fruit of the 
third pregnancy. 
Physical Examination. Physical examination 
presented a well-developed and well-nourished 
colored infant, mentally alert, whose head was 
quite large and so peculiarly shaped that it 
immediately attracted attention. The parietal 
regions bulged prominently and there was a 
central depression corresponding to the site 
of the sagittal suture. There were similar fur- 
rows marking the position of the lambdoid and 
coronal sutures. There was a depression at the 
site of the anterior fontanelle admitting one 
finger. It seemed as though the inner table was 
closed and the outer table was lacking. The 
posterior fontanelle was closed. The forehead 
was broad and the frontal bossae fairly promi- 
nent. In the mid-region of the forehead was a 
rounded tumescence about the size of a dollar 
(§.5X§.§ cm.), solid in consistency, fixed but 
not adherent to the skin. It was not tender 
even under firm pressure. 
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The measurements of the skull and body were: 


Suboccipito-frontal circumference 49 cm. 
Suboccipito-frontal diameter 1§ cm. 
Occipito-frontal circumference 52 cm. 
Occipito-frontal diameter i7 cm. 
Biparietal diameter 15 cm. 
Bifrontal diameter 10 cm. 
Bi-acromial diameter 17 cm. 
Chest circumference 47 cm. 
Abdominal circumference 48 cm. 


Fic. 1. Lateral roentgenogram of skull showing en- 
largement of vault, thickening of parietal bone, 
thinning of inner table, practically complete ab- 
sence of the outer table, and characteristic striated 
appearance of diploé. 


The sclerae were bluish white and conjunc- 
tivae pale; otherwise the eyes were normal; 
pupils reacted to light and accommodated. The 
ears were normal; hearing was normal. The nose 
was saddle-shaped. The face appeared normal 
in contour. The mucous membranes of the 
mouth were pale. The palate was normal; only 
4 teeth were erupted. 

Except for a few small cervical glands there 
was no lymphadenopathy. 

The configuration of the chest was quite nor- 
mal and showed no evidence of either rachitic 
rosary or a Harrison’s sulcus. The heart and 
lung findings were normal. The abdomen pro- 
truded (pot-belly) and there was a small um- 
bilical hernia. The liver was not enlarged. The 
spleen could be palpated about two finger 
breadths below the costal margin and was in 
a lateral position. The edge was sharp and 
firm. 
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The extremities were negative. There was 
no evidence of epiphyseal thickenings. 

The genitalia were negative. 

There were no neurological findings. 

While under observation the child was con- 
fined to its home with an attack of acute paro- 
titis with an uneventful course. 

Laboratory Findings. On repeated blood ex- 
aminations the hemoglobin averaged 34 per 
cent (Sahli); the red blood cells ranged from 
1,830,000 to 3,390,000. A marked degree of 
anisocytosis, poikilocytosis and polychroma- 
tophilia were always found. The white cell 
count ranged from 10,200 to 1§,100, with an 
average lymphocyte count of 60 per cent. On 
one occasion there were 2 per cent myelocytic 
cells with 3 per cent basophilic polymorphous 
leucocytes. The blood platelet count was 
144,670. Coagulation time was two minutes and 
bleeding time was five minutes. Phere were no 
nucleated red cells. 

The Wassermann reaction was negative. 


Kragility Test: 


Patient Control 

I 28 
3 
3 32 
36 
~44 
.46 


Van den Berg: Direct and indirect were negative. 
Urinalysis: Negative. No evidence of uro 
bilinogen. 


Repeated studies for sickle cells in fresh prepa- 
rations, saline dilutions of blood, incubated and 
unincubated, at six, twelve and twenty-four 
hour intervals were made, but all were nega- 
tive. 

Roentgen Findings. Vhe entire skeleton was 
studied—all the bones were essentially nega- 
tive except for the skull which presented a 
strikingly characteristic aspect. The cranium 
was enlarged in all its diameters and was con- 
siderably out of proportion to the facial bones 
which presented an appearance entirely normal 
for a child of this age. Only the parietal bones 
showed some very distinctive changes. The 
inner tables of these bones were thinned out 
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considerably yet sharply delineated. The outer 
tables could, for the most part, not be dis- 
tinguished. The normal diploé was replaced 
by a finely striated structure, the markings of 
which ran perpendicular to the inner table. 

Both parietal bones were very much thick- 
ened; this thickening was most pronounced in 
the regions of the parietal bossae and tapered 
ott toward the suture junctions. The frontal 
bone showed considerable thickening but no 
striations. In the lateral view the frontal bone 
protruded corresponding to the tumescence 
observed clinically. The sella was of normal 
size and configuration. A study of the skull in 
various views disclosed no synostoses (see igs. 
1 and 2). 

DISCUSSION OF CASE 

Although the roentgenogram of the skull 
of the case we are reporting is identical 
with that described for erythroblastic and 
sickle cell anemia, it 1s not sufficient evi- 
dence to support a diagnosis of either dis- 
ease. The occurrence in a colored child 
would tend toward a diagnosis of sickle cell 
anemia, but the failure to find sickle cells in 
the circulating blood does not permit such 
a diagnosis. 

Except for a single instance in which a 
mulatto child Was attected, all the cases of 
ery throblastic anemia reported to date 
have occurred among white children of 
either Greek or Italian parentage. There is 
no instance of the occurrence of this condi- 
tion in a negro child. The absence of splenic 
enlargement, evidence of hemoly sis Or nor- 
moblasts in the circulating blood stream 
should preclude the likelihood of a diagno- 
sis of erythroblastic anemia in this case. 

rom the evidence at hand it would seem 
that the skull changes illustrated by our pa- 
tient occur in hemolytic anemia. But both 
the laboratory and clinical tindings of this 
patient during the period of observation 
were insufficient to classify this case as one 
of hemolytic anemia. There was no evi- 


dence of jaundice clinically and no proof of 


hemoly SIS by the laboratory tests. The only 
positive findings were the anemia of vary- 


ing degree and the roentgen appearance of 


the skull. We do not feel that it 1s possible 
to definitely include this patient in the 
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hemolytic group of anemia, although the 
skull findings of this case are identical with 
those reported for the hemolytic group of 
anemias. 

In searching the literature for references 
to the peculiar skull changes observed in 
the case we have reported, we encountered 
the work of Herbert U. Williams who stud- 


lic. 2. Posteroanterior roentgenogram of skull of 
patient. Furrow at the site of sagittal suture can 


be seen. Characteristic striations are again pres- 
ent. 


ied the skulls of ancient Indians. This au- 
thor presented a roentgenogram of an In- 
dian skull which in appearance was prac- 
tically identical with that of the case we are 
reporting. The interest incited through this 
article led one of us to investigate several 
hundred skulls of ancient Peruvians, which 
are part of the collection of the Field Mu- 
seum of Natural History at Chicago. This 
material was placed at our disposal through 
the courtesy of Henry Field, assistant cura- 
tor at the Museum. 

Eleven skulls of this collection showed an 
involvement of some degree. We were able 
to demonstrate that any of the bones of the 
skull may be involved, but the lesion was 
most commonly found affecting the supra- 
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Fic. 3. Photograph from above of ancient Peruvian 
skull showing porous involvement of parietal and 
frontal bones with greatest involvement in the re- 
gion of the bossae. The regions about the suture 
lines were free. The supraorbital plate of this skull 
was not involved. The maxilla, sphenoid, zygoma 
and temporal bones were only slightly affected by 
the process. The six-year molar of this skull was 
not erupted, indicating the approximate age of this 
subject. (Photograph through the courtesy of the 
Kield Museum.) 


orbital plates. The degree of involvement 
was quite variable; in some cases it was 
barely perceptible, whereas in others al- 
most all the bones of the skull and the face 
were affected. The appearance is compared 
by Williams to pumice stone or coral or to 
fine sponges or moss. The outer table may 
be altogether wanting, while the cancellous 
bone of the diploé with enlarged spaces up 
to 2mm. ora little more in diameter is level 
with or protrudes above the general sur- 
face. 
HEMOLYTIC ICTERUS 

Constitutional hemolytic anemia or chronic 
familial hemolytic icterus refers to a dis- 
tinct clinical entity, characterized by high 
grade anemia, icteric pigmentation of the 
skin and sclerae, but without the presence 
of bile pigment (bilirubin) in the urine. 
There is associated both hepatic and splenic 
enlargement. The outstanding blood find- 
ings are the small red cell or microcyte and 
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red cell destruction due to an increased 
fragility or decreased resistance of these 
elements. Hayem and Minkowski in 1898 
and 1900 respectively, were the first to de- 
scribe this disease. However, Ginsslen and 
his associates in 191g and then again in 
1922 and 1925 in a comprehensive study of 
the familial and congenital tendencies of 
this condition emphasized how frequently 
constitutional anomalies came under ob- 
servation in conjunction with this symp- 
tom-complex. To these investigators the 
occurrence of constitutional deficiencies in- 
dicated that hemolytic icterus was only a 
link in the chain of constitutional inferior- 
ity. They pointed out the association with 
hemolytic icterus of developmental anoma- 
lies of the skeletal system (Turmschadel, 
brachydactylia, syndactylism, polydactyly); 
the eyes (microphthalmia, heterochromia 
of the iris); the ears; the skin, and the en- 
docrine glands (genital hypoplasia, hypo- 
thyroidism). Among these anomalies, those 
atfecting the skull were the most outstand- 
ing. Giansslen and his associates stressed 
the frequent occurrence of ““Turmschadel” 
or ‘‘tower skull” in cases of familial hemo- 
lytic icterus. The syndrome of icterus plus 
‘““Turmschadel” has been frequently de- 
scribed by other writers since it was origi- 
nally mentioned by Schifer, 
Bauer, Naegell, 


Gansslen 


Morawitz, Nonnenbruch, 
Mikulowski, and Ginther). 


™ 


Fic. 4. Enlargement of region of frontal boss of skull 
shown in Figure 3. 
is illustrated. 


The porous nature of the bone 
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Ginther has recently published a very 
exhaustive study of the subject, ““Turm- 
schadel,” in which he mentions the asso- 
ciation of this condition with hemolytic 
icterus. This author specifies two chief 
forms of ‘“Turmschadel:” (1) the cylindri- 
cal or turret cranium, (2) the conical or 
oxycranium. Each type is named after its 
characteristic configuration. Most writers 
on this subject ascribe the deformities of 
“Turmschadel” to a premature synostosis 
of the cranial sutures, particularly the 
frontal and frontosphenoidal sutures. This 
author, however, considers the primary 
cause to be a disturbance of bone growth 
of the primordial skull, with possibly also a 
disturbance of blood vessel distribution, 
whereas obliteration of the sutures is men 
tioned only as a secondary factor. Hypo 
plasia of the base of the skull with com. 
pensatory increase in height is the cause. 
Deformity of the base of the skull results 
from the hypoplasia. The basilar process 1s 
abnormally small. 

Hypoplasia of the base was pointed out 
by Greig as a characteristic symptom of 
‘“Turmschadel.”” The capacity of the skull 
in most instances is within normal limits 
because of the associated increase in vol- 


ume which results through greater develop- 


s. Posteroanterior roentgenogram of same skull 


showing striations perpendicular to the inner table, 


most pronounced in the region of the right parietal 
boss. (Through the courtesy of the Kield Mu- 
seum.) 
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ic. 6. Oblique roentgenogram, posteroanterior view 
demonstrating striations parietal region. 
(Through the courtesy of the Field Museum.) 


ment in height of the skull capsule and also 
through a depression of the base. The de- 
gree of depression of the base may vary and 
can be recognized clinically by the lower 
position of the external auditory meatus. 
The ears appear to be set too low. The 
lateral parts of the petrous bone are only 
partially involved in this depression. The 
central part of the skull base, especially in 
the region of the sella may be displaced 
downward to an even greater degree than 
the surrounding parts. 

The lateral roentgenogram illustrates 
rather typically the deformities as indi- 
cated. The characteristic contour of the 
skull is obvious. The calvarium may be 
thinned out in its upper and posterior part. 
The hyperostoses which result from sec- 
ondary hyperemia may be seen. The most 
distinctive feature, however, is the depres- 
sion of the skull base which is recognize 1 by 
the abnormally deep cerebral fossae. This 
is particularly true of the middle fossa. As 
a result, the sella shows an abnormally deep 
position. The appearance of the sella varies. 
It may be entirely normal. On the other 
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hand, it may be deformed, enlarged, smaller, 
or widened. Sometimes as a result of com- 
pression the anterior and posterior clinoidal 
processes can touch. The body of the sphen- 
oid is compressed and the sphenoidal si- 
nuses are small or may be entirely lacking. 

The anterior fossa is considerably short- 
ened by the vertical position of the orbital 
plate of the frontal and the lesser sphenoi- 
dal wing. This encroaches upon the orbital 
cavities and decreases their depth. Pro- 
trusio bulbi, which is a clinical feature of 
‘“*Turmschadel,” results. The frontal si- 
nuses are smaller or entirely lacking. 

In the posterior fossa, except for its 
depth and shortness, there are no outstand- 
ing findings. 

In the anteroposterior views we can rec- 
ognize a short and narrow superior orbital 
fissure. In this same view the cribriform 
plates can be recognized as a deep depres- 
sion between the high jutting orbital plates. 

Ginther believes that although the pres- 
ence of digital impressions is stressed by 
roentgenologists, they are of no special sig- 
nificance. They may or may not be present. 
Some authors even contend that they are 
not a result of increased intracranial pres- 
sure. 

The frontal, frontosphenoidal and coro- 
nal sutures may be synostosed, but the 
lambdoid suture is usually open. 

Vogt and Diamond, in a roentgenological 
consideration of the congenital anemias, 
stated that they had observed § cases of 
congenital hemolytic icterus, 13 cases of 
erythroblastic anemia and one case of sickle 
cell anemia with distinctive bone changes 
in the roentgenogram. No case reports and 
no data regarding the blood findings were 
offered. These authors stated further that 
the same bone changes may be present in 
each of the three forms of anemia reported, 
but usually to a lesser degree in hemolytic 
icterus and sickle cell anemia than in eryth- 
roblastic anemia. Sherwood Moore, in dis- 
cussing the report of these authors, dis- 
agreed with them in grouping together con- 
genital hemolytic icterus and sickle cell 
anemia. He stated further that as far as 
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roentgen changes in the bones constitute a 
guide for differentiation, the two diseases 
are distinct. 

The observations of Vogt and Diamond 
are particularly interesting in comparison 
with the reports of the European investiga- 
tors who mention ““Turmschadel” as part 
of the syndrome of hemolytic icterus. The 
skull changes in tower skull differ so greatly 
from the thickened, striated skull appear- 
ance indicated by the American writers, 
that it would be valuable to determine 
whether either skull appearance may be 
part of the syndrome of hemolytic icterus 
and if so, to study the particular signifi- 
cance each might have. 


SUMMARY AND CONCLUSIONS 


(1) Erythroblastic anemia is character- 
ized by definite bone changes. 

(2) The skull changes in erythroblastic 
anemia are quite typical. The very thin or 
absent outer table, the thin inner table and 
the thickened diploé which presents a stri- 
ated appearance, offers a very striking pic- 
ture. 

3) The long bones also show very pro- 
nounced changes in erythroblastic anemia, 
as do other bones of the skeleton. 

(4) Skull changes similar to those re- 
ported for erythroblastic anemia have been 
observed in cases of sickle cell anemia. 

(5) No definite conclusions can be drawn 
from the literature regarding changes in the 
long bones in sickle cell anemia. 

(6) A case of a colored child is presented 
having skull changes identical with those 
described for both erythroblastic and sickle 
cell anemia, but no changes in the long 
bones were observed. The blood picture 
showed no normoblasts. Sickle cells were 
also not observed. 

(7) The skull changes described are in- 
dicative of a hemolytic process, but are not 
pathognomonic for either erythroblastic 
anemia or sickle cell anemia. 

(8) A similar roentgenogram is reported 
for some skulls of ancient Peruvian In- 
dians. 
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(9) The occurrence of ‘““Turmschadel”’ or 

“tower skull’” has been frequently de- 

scribed in cases of hemolytic icterus. 

(10) In ““Turmschadel” the cranial tables 
are not involved. The characteristic de- 
formity in ““Turmschadel” results prima- 
rily from a hypoplasia of the base and sec- 
ondarily from premature synostoses. 

(11) ““Turmschadel” is not pathogno- 
monic for hemolytic icterus, but its high in- 
cidence in this condition should make it a 
valuable adjunct in the diagnosis of this 
disease. 

(12) The roentgenogram shows charac- 
teristic deformities in ‘“Turmschadel.”’ 

NOTE: Since this paper was submitted for pub- 


lication, Koch and Shapiro" have summarized from 
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TUBERCULOUS PERICARDITIS* 
ITS ROENTGENOLOGIC SIGNIFICANCE 


By KARL KORNBLUM, M.D., SAMUEL BELLET, M.D., and 
HERMAN W. OSTRUM, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE. roentgenologic diagnosisof diseases 

of the pericardium is, for the most part, 
limited to the recognition of pericardial ef- 
fusions. Adhesive pericarditis is less fre- 
quently detected. The roentgenologist gives 
but little if any thought to the etiology of 
the pericardial disease, this being consid- 
ered the exclusive province of the clinician. 
Thus the reason becomes apparent for the 
almost complete absence of any reference 
in the literature to the roentgenologic as- 
pects of tuberculous pericarditis. Our ex- 
perience in the study of 17 cases of tuber- 
culous pericarditis at the Philadelphia Gen- 
eral Hospital has shown that the roentgen 
examination is one of the important pro- 
cedures to be resorted to in the study of 
this condition. In several cases this exami- 
nation afforded the first intimation as to 
the tuberculous nature of the pericardial 
disease. It 1s for this reason that the roent 
genologist should have some knowledge re- 
garding this condition. 

It should be recognized that frequently 
the roentgen manifestations are not, in 
themselves, sufficiently characteristic to 
warrant a positive diagnosis of tuberculous 
pericarditis. The condition may be sus- 
pected but it 1s only after careful correla- 
tion with the clinical aspects of the case 
that the diagnosis can be made. It becomes 
essential, therefore, that the roentgenolo- 
gist possess some knowledge regarding the 
clinical aspects of this condition and it is 
for this reason that a few case reports are 
given and a brief reference is made to perti- 
nent facts regarding the incidence, pa- 
thology and symptomatology of tuber- 
culous pericarditis. 


* From the Departments of Roent 


CASE REPORTS 

Case 1. M. T., a colored female, aged thirty- 
eight, was admitted to the Philadelphia General 
Hospital on August 16, 1931, with a chief com- 
plaint of dyspnea. The symptoms started 
acutely two days before with chilliness, swelling 
of the face, neck, arms and breasts. The tem- 
perature was 101°F., pulse 110 and respira- 
tions $5 a minute. The patient had had previ- 
ous admissions with somewhat similar symp- 
toms. The onset of her illness dated back to 
July, 1929. She had had a roentgen examination 
of her chest made in March, 1931 (Fig. 1), 
which revealed some generalized enlargement 
of the cardiac silhouette and some widening of 
the superior mediastinal shadow. The lungs 
were negative. The cause of the enlargement of 
the heart was not recognized at that time. An 
enlarged lymph gland removed from the right 
side of the neck was reported as “chronic pro- 
liferative lymphadenitis, no evidence of tuber- 
culosis.”” The physical examination revealed an 
enlargement of both breasts, especially the 
right. There were numerous distended veins 
over the right neck, chest and abdomen. The 
heart was enlarged to the left and there was 
evidence of aortic dilatation. A rough systolic 
murmur could be heard over the mitral area. 
Laboratory studies were negative. The symp- 
toms and physical findings were regarded as 
evidence of mediastinal pressure and led to a 
clinical diagnosis of a luetic aortitis with aneu- 
rysm or mediastinal tumor. 

A roentgen examination in August, 1931 
(Fig. 2), revealed a marked enlargement of the 
cardiac silhouette and a widening of the su- 
perior mediastinum (compare with Fig. 1). 
Roentgenoscopically there was absolutely no 
pulsation of the heart or great vessels. On deep 
inspiration instead of the usual descent of the 
apex of the heart with the diaphragm there was 
noted a slight but definite upward tug. The 
lungs were again negative. A roentgen diagnosis 
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was made of “adhesive pericarditis, probably 
tuberculous in nature.” A total of 300 c.c. of 
blood-tinged fluid was withdrawn from the 
pericardial sac and 400 c.c. of air was injected. 
A roentgenogram of the pneumopericardium 
(Fig. 3) revealed the heart to be very small with 
adhesions about the base. 

The patient subsequently developed a bi- 
lateral pleural effusion, her condition became 
progressively worse and she died on Septem- 
ber 24, 1931. 

Autopsy revealed a chronic fibrinous peri- 
carditis. The lumen of the superior vena cava 
where it entered the right auricle was almost 
completely obliterated by the adhesions of the 
pericardium. The pulmonary artery and aorta 
were also somewhat constricted. Nothing of 
note was found in any of the other organs. 
Microscopic study of the pericardium revealed 
the tuberculous nature of the disease. Injection 
of the pericardial fluid into a guinea pig was 
positive for tuberculosis. 


Comment: The constriction of the great 
vessels by the pericardial adhesions was re- 
sponsible for the symptoms and signs of 
mediastinal pressure. 


Kic. 1. Case 1. This examination of the chest in 
March, 1931, showed no evidence of pulmonary 
tuberculosis. Some enlargement of the heart and 
widening of the supracardiac shadow was noted, 
but the significance of these findings was not ap- 
preciated at the time. 
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Fic. 2. Case 1. An examination of the chest in Au- 
gust, 1931, revealed considerable increase in size 
of the cardiac silhouette since the previous exami- 
nation in March. The lungs were again negative. 
Krom the appearance of the heart shadow and the 
roentgenoscopic observation, a roentgen diagnosis 
was made of “adhesive pericarditis, probably tu- 
berculous.” 


Case 11.* D. S., a white male, aged forty-six, 
was admitted on February 23, 1931, complain 
ing of cough and general weakness of about 
three months’ duration. Examination revealed 
the patient to be anemic and emaciated, but 
not acutely ill. breathing 
with numerous crepitant rales was heard over 
the left base, and over the entire right lung. 


Bre mnche esicular 


The heart was markedly enlarged, the sounds 


were distant, of poor quality and no murmurs 
were audible. The blood pressure was | , 
temperature 98.6°F., pulse 100, respirations 3 
Laboratory studies were negative. The clinical 
impressions were: possible pulmonary tuber 
culosis, pericarditis with effusion and right 
sided pleural effusion. 

Roentgen examination (Fig. 4) revealed a 
chronic ulcerative tuberculosis involving the 
right lung and a less extensive but similar lesion 
in the left upper lobe. There was obscuration 
of the right costophrenic sulcus, probably due 
to a small pleural effusion. The heart was 
markedly enlarged with increase in width of 
the supracardiac shadow. Roentgenoscopicalls 


* This case was previously reported by Dr. Thomas kK 
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there was no evidence of any pulsations. The 
supracardiac shadow did not change with 
change in position of the patient. The roentgen 
diagnosis was “probable tuberculous pericardi- 
tis.” The production of a pneumopericardium 
was recommended. 

The pericardial sac was repeatedly aspirated 
and quantities of fluid ranging from 15 to 1,180 
c.c. were removed. In a period of two months 
approximately 4, c.c. were removed. It was 
usually straw-colored and turbid, never hemor- 
rhagic. The effusion showed tubercle bacilli. 


Fic. 3. Case 1. After the removal of fluid from the 
pericardial sac and the injection of air, this roent- 
genogram showing the hydro-pneumopericardium 

was obtained. Note the small size of the heart and 

the density about the base of the heart due to the 


presence of a thesions. 


Varving quantities of air were injected into 
the pericardial sac following aspiration. Figures 
§ and 6 show the pneumo-hydropericardium on 
one such occasion. This examination revealed 
the small size of the heart and the evidences of 
adhesions about the base of the heart. There 
was always an accompanying pleural effusion 
which showed a tendency to loculation. 

In spite of various forms of treatment the 
patient’s condition became progressively worse 
and he died on June 1, 1931. 

Autopsy revealed a tuberculous pericarditis 
with effusion and beginning adhesions, tuber- 


ic. 4. Case 11. Roentgen examination of the chest 
shows extensive bilateral pulmonary tuberculosis. 
The cardiac silhouette is markedly enlarged. The 
supracardiac shadow is comparatively narrow. 
Roentgenoscopically there was no evidence of car- 
diac pulsations. The roentgen diagnosis was “‘prob- 
able tuberculous pericarditis.” 


culosis of the lungs, hypostatic pneumonia, 
miliary tuberculosis of the spleen and kidneys. 


Fic. 5. Case 11. The chest after the production of a 
pneumopericardium. Note the small size of the 
heart. 


| 
3 
it 
ig 
ls 
rs 4 
al 
r 
he 
on 
of 


206 


Fic. 6. Case u. Lateral view of the pneumopericar- 
dium. Note the displacement of the heart away 
from the anterior chest wall. 


Case it. C. J., a colored male, aged sixteen, 
was admitted to the Men’s Tuberculosis Ward 
on March 11, 1930, complaining of pain in the 


Fic. 7. Case 111. Roentgenogram of chest at the time 
of admission. The lungs were negative for tubercu- 
losis. There was a marked enlargement of the car- 
diac shadow showing the characteristic pyramidal 
shape of a pericardial effusion. Roentgenoscopic- 
ally there were no pulsations to be seen. The roent- 
gen diagnosis was “tuberculous pericarditis.” 
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chest, cough and dyspnea. He had been ill for 
about three months. Examination showed the 
patient to be toxic and restless. The cervical 
glands were enlarged. The cardiac dullness was 
markedly increased in the transverse diameter. 
The heart sounds were distant and of poor 
quality; no thrills or murmurs were detected. 
The temperature on admission was 102°F., 
pulse 130, respirations 30 per minute. Labora- 
tory studies were negative. 

Roentgen examination (Fig. 7) showed the 
cardiac silhouette to be markedly enlarged with 
a marked increase in the width of the supra- 


Fic. 8. Case 11. An examination made five weeks 
later shows a definite increase in the size of the 
cardiac silhouette. The lungs are again negative. 


cardiac shadow. The lungs showed no evidence 
of tuberculosis. Roentgenoscopically there was 
noted an absence of cardiac pulsations. The 
cardiac shadow did not change in contour when 
the patient was examined in the recumbent 
position. Diagnosis: “Tuberculous pericardi- 
tis.” 

A second roentgen examination made five 
weeks later gave the appearance shown in 
Figure 8. There has been a definite increase in 
the size of the cardiac shadow. The lungs were 
again negative for tuberculosis. 

Aspirations of the pericardium did not bring 
fluid. The patient’s condition improved some- 
what and he was discharged on June 8, 1930, 
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Fig. 9. Case 11. The chest six months later showing 
the marked enlargement of the cardiac shadow. 
Although the appearance is that of a massive peri 
cardial effusion, at autopsy it was found that the 
increase in the size of the heart shadow was pri- 
marily due to a marked thickening of the peri- 
cardium. 


only to be readmitted with essentially the same 
complaints eleven days later. During this ad- 
mission the area of cardiac dullness continued 
to increase in size. On July 28, 1930, pericardial 
aspiration yielded & c.c. of a thick, greenish, 
apparently purulent material which contained 
tubercle bacilli. On September 8, 1930, a peri- 
cardotomy was done. No free fluid or pus was 
found. Firm adhesions connecting the visceral 
and parietal pericardium were found creating 
numerous loculations. These could not be ex- 
tensively broken up and the wound was closed 
with drainage. 

A roentgen examination made in October 
(Fig. g) shows the progressive enlargement that 
occurred in the size of the cardiac silhouette. 

The patient’s condition grew gradually worse, 
evidence of congestive failure appeared and 
death occurred on November 4, 1930. 

Autopsy Findings. On opening the pericardial 
sac a great deal of thick, caseous, purulent ma- 
terial exuded from the opening. Many dense 
adhesions between the pericardium and the 
epicardium reduced the sac to a series of multi- 
loculated cavities. The lining of the pericardial 
sac was composed of a gray, caseous, necrotic 
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tissue, markedly thickened, measuring from 
0.75 to 1.§ cm. in thickness. The weight of 
the entire heart and pericardium was 2,000 
grams. 

Case Iv. D. T., a colored female, aged eleven, 
was admitted on September 23, 1931, com- 
plaining of pains in the chest, cough, dyspnea, 
anorexia and marked weakness. These symp- 
toms had been present for two weeks although 
the patient had not felt well for a month. On 
admission the patient was quite dyspneic and 
appeared acutely ill. The respirations were 
rapid, shallow and abdominal in type. The 
cardiac dullness was markedly increased in the 
transverse diameter. The heart sounds were dis- 
tant and rapid; no murmurs were audible. A 
pulsus paradoxus was present. The abdomen 
was distended and very tender to touch, and 
the liver edge was palpable at the umbilicus. 
There was no edema of the extremities. 

A roentgen examination of the chest on the 
day of admission (Fig. 10) revealed a marked 
enlargement of the transverse diameter of the 
cardiac shadow. Roentgenoscopically there was 
no evidence of any pulsations and there was no 
change in the cardiac shadow with change of 
position of the patient. The diagnosis was: 
‘Pericarditis with effusion.” 


Fic. 10. Case 1v. A massive pericardial effusion due 
to tuberculous pericarditis. No pulmonary involve- 
ment. At autopsy 2,5 
from the pericardial sac. 


c.c. of fluid was obtained 
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The clinical diagnosis was: ‘Pericardial etfu- 
sion, probably tuberculous.” Pericardial tap 
revealed bloody fluid. The patient was in very 
poor condition on admission. Her condition 
became progressively worse and she died afew 
days later. 

At autopsy there was found a serofibrinous 
tuberculous pericarditis with an enormous 
effusion (2,500 c.c.). The heart was normal in 
size; the mitral and aortic valves were normal 
and the heart muscle showed no abnormalities, 
except for moderate dilatation. The mediastinal 
lymph nodes were enlarged and caseous. The 
lungs were free of any tuberculous involvement. 
There was miliary tuberculosis of the spleen, 
kidneys, liver and gastrointestinal tract. 


INCIDENCE 


Tuberculous pericarditis is not often rec- 
ognized clinically and for this reason is re- 
garded as an uncommon disease. At post- 
mortem examination, however, where the 
condition is not an infrequent finding, the 
true incidence of the disease can be ascer- 
tained. The incidence as variously given by 
different writers is somewhat less than | per 
cent. In our own series of cases the condi- 
tion occurred in 0.9 per cent of all autopsies 
performed in the two-year period during 
which this study was made. It has been 
estimated that tuberculous involvement of 
the pericardium occurs in 4 per cent of all 
tuberculous patients. The condition may 
occur at any age; it is equally as common in 
males as females and shows a decided pret- 
erence for the colored race. 


PATHOLOGY 


It is generally recognized that the peri- 
cardium may become involved by tuber- 
culosis in one of three ways: (1) by way of 
the blood stream, (2) by way of the lym- 
phatics and (3) by direct extension from a 
focus in an adjacent organ. The hematogen- 
ous route is probably the least common. 
This method of involvement frequently oc- 
curs in the course of a generalized miliary 
tuberculosis and as such is rarely recog- 
nized clinically. The most common mode of 
involvement is from some neighboring struc- 
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ture as, the lung, pleura or tracheobron- 
chial glands. This may be by way of the 
lymphatics or by direct extension. Pericar- 
dial involvement as an extension from a tu- 
berculous mediastinitis occurred in several 
cases reported by one of us. 

The term “clinically primary tubercu- 
lous pericarditis” 1s applied to those cases 
in which no tuberculous involvement can 
be demonstrated elsewhere in the body dur- 
ing the life of the patient. Such cases are 
not infrequent. Six of this series were of this 
type. In these, the pericardial disease con- 
stituted the entire cause of the patients’ ill- 
ness. Under such circumstances the tuber- 
culous nature of the disease is often difficult 
to establish. A true primary involvement 
of the pericardium in which no.other organs 
can be found affected by careful histologi- 
cal search 1s conceded as possible by a num- 
ber of writers. Such involvement probably 
occurs either through the blood stream or 
by way of the lymphatics. This form of the 
disease must be extremely rare and abso- 
lute proof of its primary nature ts difficult 
to establish. No cases of this kind were en- 
countered in this series. 

Pathologically, tuberculous pericarditis 
may occur in three forms: (1) as miliary 
tubercles scattered over the various sur 
faces of the pericardium; (2) as an adhesive 
pericarditis, and (3) as an exudative peri- 
carditis or pericarditis with effusion. Of 
these, the first is the least important and, 
as has been mentioned, occurs as a part of a 
generalized miliary tuberculosis. 

The adhesive form is the most common 
variety observed at autopsy. Clinically, 
however, the exudative type is more fre- 
quent, since the adhesive variety is seldom 
recognized. When tuberculosis involves the 
pericardium, it is characterized by the same 
tendency as is shown by this disease in 
other organs, namely, the tendency to form 


fibrous tissue. This is manifested by the 


formation of adhesions which are present 
to some extent in almost every case. This is 
an important fact from the standpoint of 
differential diagnosis, since in the demon- 
stration, either clinically or roentgenologi- 
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cally, of an adhesive pericarditis, tubercu- 
losis must be considered as a possible etio- 
logical factor. 

‘In the adhesive variety there may bea 
marked thickening of the layers of the peri- 
cardium, not infrequently to the extent of 
a centimeter or more. In Case 111 the peri- 
cardium was 1.5 cm. thick. The layers of 
the pericardium may become adherent to 
each other, producing complete oblitera- 
tion of the pericardial cavity. More com- 
monly dense adhesions form locally in vari- 
ous parts of the pericardial sac. Such ad- 
hesions are prone to occur at the base of the 
heart and about the great vessels. They 
may extend outward to involve the medias- 
tinal structures, the pleura and dia- 
phram. Such adhesions are often responsi- 
ble for the symptoms complained of and 
may be at times a distinct aid in the roent- 
genologic recognition ot the pericardial dis- 
ease. 

The third pathological variety charac- 
terized by the formation of an exudate is 
clinically the most important because it is 
the one most readily recognized and the 
one most likely to give rise to symptoms. 
The exudate may be either serous, sero- 
fibrinous, purulent or hemorrhagic. The ex- 
udative variety quite often terminates as 
an adhesive or obliterative pericarditis. 
This evidently occurred in Case tnt. The 
amount of fluid present may vary consid- 
erably. Some of the largest effusions on rec 
ord have been encountered in this disease 
and amounts up to 4, "ait hav e been re- 
ported. In Case 2,500 c. 


c. of fluid was 
found at autopsy. In the case of purulent 
exudates Inspissation may occur and subse- 
quently calcium be deposited. The same 
process may take place in the extensive ca- 
seation that occurs in the thickened peri- 
cardium. The demonstration of calcifica- 
tion of the pericardium roentgenologically 
should suggest the possibility of a tubercu- 
lous pericarditis, although other factors 
may have been causative of its production. 


SYMPTOMATOLOGY 


The symptomatology of tuberculous 
pericarditis presents nothing characteris- 
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tic. The symptoms may vary considerably 
in their nature and severity and are often 
overshadowed by the manifestations of as- 
sociated conditions such as an active pul- 
monary tuberculosis or a miliary tuberculo- 
sis. The adhesive variety may give rise to 
very few symptoms unless the adhesions 
are quite extensive or of a considerable 
thickness. Under such circumstances symp- 
toms referable to an embarrassed circula- 
tion may be elicited. This is well illustrated 
in Case II. 

Symptoms in the exudative type of the 
disease are usually more pronounced. The 
onset, as a rule, is quite insidious and symp- 
toms may not be present or very marked 
until an effusion of considerable proportion 
develops. Usually there is some general ma- 
laise, weakness and loss of weight. The ma- 
jority of our cases showed a moderate ele- 
vation of temperature ranging from 99° to 
103° I, Pain is not a prominent symptom, 
being present in only one-third of our cases. 
Most patients show a definite increase in 
the pulse rate. Dyspnea is probably the 
most outstanding and most constant symp- 
tom. This is out of proportion to the lung 
changes to be found. It becomes progres- 
sively more marked with an increase in the 
amount of the effusion. Various cardiac 
symptoms are frequently present and in 
the later stages of the disease, evidences of 
decompensation may dominate the clinical 
picture. In many cases, however,the termi- 
nal symptoms are those of a miliary tuber- 
culosis. 


PHYSICAL EXAMINATION 


Physical signs are principally found in 
the exudative type of the disease. The pres- 
ence of a friction rub early in the course of 
the disease with subsequent enlargement of 
the area of cardiac and supracardiac dull- 
ness 1s a more or less constant finding. The 
apex beat is usually invisible and on auscul- 
tation the heart sounds are indistinct and 
mufHed and occasionally practically en- 
tirely absent. Murmurs, if present, are usu- 
ally systolic in time and functional in char- 
acter. Organic cardiac murmurs are rarely 
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encountered in tuberculous pericarditis. 
This is a point of considerable diagnostic 
value as it helps to differentiate this con- 
dition from others, especially rheumatic 
heart disease, with which it is likely to be 
confused. Depression of the diaphragm and 
left lobe of the liver can occasionally be 
made out. The physical signs of pulmonary 
tuberculosis should be looked for. There is, 
not uncommonly, an associated pleural ef- 
fusion and less frequently ascites, thus giv- 
ing rise to a tuberculous polyserositis. Pe- 
ripheral edema is found 1n a certain number 
of instances, usually in far advanced cases. 
This cannot always be attributed to car- 
diac failure. It may be confined exclusively 
to the neck, face and arms, the result of 
constriction of the large veins at the base 
of the heart by pericardial adhesions. This 
may also produce considerable distention 
of the cutaneous veins drained by the con- 
stricted vessels. This feature is well illus- 
trated in Case I. 


LABORATORY STUDIES 


Of the various laboratory examinations, 
study of the pericardial fluid is by far the 
most important. Whenever a tuberculous 
pericardial effusion is suspected paracente- 
sis should be done. Hemorrhagic fluid is 
strongly suggestive of tuberculous pericar- 
ditis. The presence of adhesions in this type 
of pericardial disease not infrequently pro- 
duces a loculation of the fluid so that upon 
aspiration only a small amount of fluid is 
obtained in a case presenting evidence of a 
considerable fluid accumulation. Search of 
the pericardial fluid for tubercle bacilli 
should be made in every case as it fre- 
quently contains viable organisms. The ba- 
cilli are rarely found by smear or culture; 
usually guinea pig inoculation must be re- 
sorted to. Examinations of the sputum for 
tubercle bacilli are also indicated. While 
the blood picture shows nothing that can 
be regarded as characteristic, a leucopenia 
in the presence of suggestive clinical find- 
ings would be in favor of a tuberculous etiol- 
ogy. 
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ROENTGENOLOGIC ASPECTS 

The roentgen examination of the chest is 
one of the important procedures to be em- 
ployed in the diagnosis of tuberculous peri- 
carditis. The problem confronting the 
roentgenologist is first, the detection of the 
pericardial disease, and secondly, the recog- 
nition of its tuberculous nature. 

As has been noted, clinically the exuda- 
tive type of the disease is the one most fre- 
quently recognized. Likewise roentgeno- 
logically it is also this variety which at- 
tracts the attention of the roentgenologist. 
lor this reason the exudative type will be 
considered first. The recognition of a peri- 
cardial effusion by the roentgen examina- 
tion is not always a simple matter. If the 
effusion is considerable in amount its de- 
tection usually affords but little difficulty. 
The marked enlargement of the cardiac sil- 
houette, the rather characteristic pyrami- 
dal or water bottle shape, and the absence 
of pulsations when examined roentgeno- 
scopically make its recognition compara- 
tively easy. 

With lesser amounts of fluid the diagno- 
sis becomes increasingly more difficult and 
atfords a real problem for the roentgenolo- 
gist. In moderate-sized effusions the car- 
diac shadow may present the pear shape 
frequently referred to as characteristic. Ef- 
fusions of this amount must be differenti- 
ated from enlargements of the heart. For 
this purpose reliance must be placed upon 
the character of the pulsations and the ef- 
fect of change of position of the patient on 
the shape of. the cardiac shadow. In peri- 
cardial effusions of moderate size the car- 
diac pulsations are generally definitely de- 
creased, rarely absent as in the very large 
effusions. This diminution in pulsation ts in 
distinct contrast to the marked pulsations 
usually seen in cardiac enlargements due to 
hypertrophy. If the cardiac enlargement is 
due to dilatation, however, the pulsations 
will also be diminished and will not aid, 
therefore, in the differential diagnosis. In 
pericardial effusion, especially if moderate 
in amount, there will be noted a definite 
change in shape of the cardiac shadow with 
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change in position of the patient. This does 
not occur in enlargement of the heart. 
Holmes regarded this as a very important 
sign of pericardial effusion and was of the 
opinion that it did not occur in any other 
condition. 

In small effusions within the pericar- 
dium, the roentgenologic recognition of the 
condition is extremely difficult. The roent- 
gen appearance in cases of small effusions, 
less than 200 c.c. is not sufficiently charac- 
teristic to permit of its recognition. When 
the opportunity is afforded to examine seri- 
ally a case of developing pericardial effu- 
sion, the changes occurring in the cardiac 
silhouette are usually sufficiently charac- 
teristic to make its recognition possible. 
The more or less rapid enlargement of the 
cardiac shadow with a distinct bulge to the 
right, the accompanying increase in the 
width of the supracardiac shadow, the 
straightening of the left border of the heart 
in the region of the auricular curve and the 
gradual development of the pear shape are 
indicative of a developing pericardi: i etfu- 
sion. 

Having determined the presence of peri- 
cardial disease in the form of a pericarditis 
with effusion, the next problem is the rec. 
ognition of its tuberculous nature. Atten- 
tion should first be directed to the lungs to 
detect the presence of pulmonary tubercu- 
losis. A pericardial etfusion associated with 
active pulmonary tuberculosis, is. in the 
majority of instances, tuberculous in na- 
ture. While the pulmonary disease is often 
extensive and active, this is not necessarily 
the case. The finding of an enlarged cardiac 
shadow in association with pulmonary tu- 
berculosis should lead one to suspect the 


possibility of a tuberculous involvement of 


the pericardium, since, as is traditionally 
known, individuals with pulmonary tuber- 
culosis usually have small hearts. One 
would, ot course, hav € t6 exclude other 
causes for enlargement of the heart which 
occasionally occur in tuberculous patients. 
In children and occasionally in adults 
the only evidence of tuberculosis may be 
the presence of enlarged tracheobronchial 
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glands. If these can be recognized as tuber- 
culous, an associated pericardial effusion 
should be suspected also as being tubercu- 
lous. Furthermore, the recognition of tu- 
berculosis anywhere in the body, such as a 
cervical adenitis or a spondylitis should 
again point to tuberculosis as a possible 
cause of the pericardial disease. 

In the absence of tuberculosis elsewhere 
in the body, the roentgenologic recognition 
of the tuberculous nature of a pericardial 
effusion becomes somewhat more difficult. 
The demonstration of pericardial adhesions 
should lead one to consider the possibility 
of tuberculosis because, as we have seen, 
adhesions, especially at the base of the 
heart, are an almost invariable accompani- 
ment of this disease. If the adhesions at the 
base are sufficiently dense, they will pre- 
vent this portion of the pericardial sac from 
distending with fluid; thus the supracar- 
diac shadow will be quite narrow in con- 
trast to the definite widening noted in most 
instances of pericardial effusion. Further- 
more, with the patient in the recumbent 
posture adhesions at the base prevent the 
supracardiac shadow from widening as or- 
dinarily occurs when adhesions are not 
present. While this feature may be present 
in pericardial effusion of rheumatic origin, 
we have observed this most characteristi- 
cally in the tuberculous type where the ad- 
hesive process begins in and often remains 
localized at the base for a long period of 
time. These points are well illustrated in 
Case I. 

The adhesions are not necessarily con- 
fined to the pericardium but may extend 
beyond to involve neighboring structures. 
Not infrequently the mediastinum is af- 
fected, especially that portion adjacent to 
the base of the heart. Adhesions here tend 
to fx the heart and prevent the alteration 
in the shape of this organ which normally 
occurs on deep 1 inspiration and expiration. 
In some patients there may actually occur 
a slight but definite upward tug of the 
heart on full j inspiration as was observed 
in Case 1. When the adhesions involve the 
cheatin this may be recognized by al- 
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terations in its contour and restrictions in 
the motion of its medial portion. Usually 
there are also associated pleural adhesions 
which may manifest themselves roentgeno- 
scopically. Although the roentgen appear- 
ance of the cardiac silhouette may be that 
of an effusion, attention is called to the fact 
that the same appearance can be produced 
by a marked thickening of the layers of the 
pericardium as occurred in Case 111. In such 
cases there will be noted a complete ab- 
sence of the cardiac pulsations and almost 
complete fixation of the heart. 

When tuberculosis is suspected as the 
cause of a pericardial effusion, air intro- 
duced into the pericardium after the with- 
drawal of the fluid will demonstrate the ac- 
tual size of the heart, as seen on the roent- 
genogram. The finding of a small heart is in 
favor of the tuberculous nature of the dis- 
ease. A large heart does not, of course, ex- 
clude tuberculosis. The production of a 
pneumopericardium will, at times, also aid 
in the roentgenologic demonstration of ad- 
hesions. This is well shown in Case 1. It will 
be noted in Figures 2 and 3 that no change 
occurred in the appearance of the supra- 
cardiac shadow after the withdrawal of the 
fluid. This was due to adhesions about the 
base of the heart as was demonstrated at 
autopsy. 

In the adhesive variety of tuberculous 
pericarditis, the diagnostic difficulties are 
materially increased. The roentgenologic 
recognition of pericardial disease in such 
cases depends upon the detection of peri- 
cardial adhesions. Needless to say, the 


K. Kornblum, S. Bellet, and H. W. Ostrum 


FEBRUARY, 1933 
recognition of an adhesive pericarditis does 
not establish tuberculosis as the etiological 
factor. If associated with tuberculosis else- 
where or if no other adequate cause for the 
condition can be found, tuberculosis should 
be suspected. 

The proper interpretation of the roent- 
genologic findings in tuberculous pericar- 
ditis, as in many other conditions, depends, 
in a large measure, upon a careful consid- 
eration of the clinical manifestations of the 
case. If these are in harmony with the pos- 
sibility of tuberculous pericarditis such a 
diagnosis becomes justifiable. When the 
clinical data are insufficient or not at hand, 
the possibility of tuberculous pericarditis 
should be suggested to the clinician, unless 
the pericardial disease is obviously not tu- 
berculous. Upon such suggestion, the clini- 
cian can resort to those procedures which 
will establish or exclude such a 
sis. 

To summarize, therefore, the roentgeno- 
logic diagnosis of tuberculous pericarditis 
depends first, upon the recognition of peri- 
cardial disease; secondly, upon the detec- 
tion of pericardial adhesions; thirdly, upon 
the demonstration of tuberculosis of the 
lungs or elsewhere in the body, and finally, 
upon correlation with clinical data compat- 
ible with the diagnosis of tuberculous peri- 
carditis. 


diagno- 
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VARIETIES OF FUSOSPIROCHETAL DISEASE 
OF THE LUNG* 


By W. G. HERRMAN, A.M., M.D., F.A.C.P., and F. J. ALTSCHUL, B.S 


M.D. 


ASBURY PARK, NEW JERSEY 


UMEROUS articles upon fusospiro- 
chetal disease of the lower respiratory 
passages have appeared in the literature 
within the past few years. These have dealt 
with various phases of the problem such 
as the bacteriology, the pathology, experi- 
mental and clinical, the treatment and 
the réle this infection plays in the causation 
of lung abscess and gangrene. These articles 
have been written by those engaged in re- 
search work, clinicians and _ pathologists 
and others engaged largely in the care of 
the tuberculous. There has been little 
written on the subject by those who are 
general internists and those who come in 
contact with a large number of patients 
with various respiratory involvements. Lit- 
tle attention has been paid to the subject 
by roentgenologists. Though the evidence 
seems conclusive that many forms of re- 
spiratory disease have this common eti- 
ology and are in reality part of the same 
disease with varying manifestations, such 
recognition by medical men generally 
seems as yet rather tardy. It therefore 
seems not amiss to draw to the attention 
of roentgenologists a wide variety of lesions 
that have been proved to have a common 
bacteriological etiology. The roentgenolo- 
gist often makes an examination before 
various forms of laboratory investigations 
have been made; he is often called upon 
to express an opinion without other data, 
such as clinical or laboratory findings. He 
must therefore bear in mind the different 
lesions that this disease may manifest, as 
well as its rather common occurrence, so 
that he can be on his guard against calling 
a beginning abscess—pneumonia or a pul- 
monitis—tuberculosis. 
Pulmonary spirochetosis was considered 
a tropical disease until 1918 when Voille 
discovered the condition in the military 


* Read at the Thirty-second Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25, 1 


and civil population of France. Since then 
many cases have been reported from all 
parts of the world. Until 1929, however, 
only about 150 cases had been reported in 
the literature. Since then this number has 
been greatly increased. As early as 1867, 
Leyden and Jatte'’ discovered spire chetes 
in the sputum In cases of putrid bronchitis 
and at necropsy in 2 cases of pulmonary 
gangrene. Rona,*’ in 1gos, duplicated the 
report of Leyden and Jatte, but the im 
portance of these reports Was not recog- 
nized until Castellani’s communication® in 
1906. He reported 2 cases that seemingly 
were suffering from tuberculosis but whose 
sputum failed to reveal any tubercle bacilli, 
but on numerous examinations showed 
many spirochetes, and he terms these cases 
“bronchial spirochaetosis.”” Johnson’ in this 
country reported the first cases in 1g09. 
Two patients, negroes, had acute attacks 
and made spontaneous recoveries. Since 
then Smith,* Pilot and Davis,'> Kline," 
l.ewis,'* Bethune,! and others, have made 
many valuable observations on incidence, 
pathology, symptoms and therapy of this 
condition. As an illustration of the rather 
tardy recognition that spire chetes play 
an important part in respiratory infec 
tions we wish to call attention to an article 
on “Lung Abscess” by G. J. Heuer in 
Blumer’s ‘Bedside Diagnosis” published in 
1928. Very little is said in this article rela- 
tive to the bacteriology of lung abscess, 
but the following observation 1s made: 
“Secondary to Infections 
chaeta Bronchialis Castellani). The occur 
rence of abscess in these infections 1s rather 
rare. They resemble tuberculosis in their 
general symptomatology and course. Signs 
of cavitation may, as is this disease, oc- 
cur, but the acute abscess is rather un- 
common. We have seen an abscess second- 
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ary to spirochaetal infection in a patient 
reported by Mason as an example of pleural 
spirochaetosis.”’ This quotation shows how 
little importance Heuer, in 1928, gave to 
the spirochete in the formation of an acute 
abscess. Turn now to Surgery, Gynecology 
and Obstetrics for February, 1931. Here in 
an article entitled “The Etiology and 
Treatment of Pulmonary Abscess” by G. 
J. Heuer we find the following: “Culturally 
and by smears all recent studies have 
shown that the sputum in 70 per cent or 75 
per cent of the cases contains predomi- 
nantly the anaerobic organisms common 
to the mouth; 1n others, various pyogenic 
organisms.”’ And again, “Clinically the 
multiplicity of lesions, including various 
forms of bronchitis, bronchopneumonia, 
abscess, gangrene and bronchiectasis, seen 
in spirochetal infections of the lung; the 
occurrence of two or more lesions in the 
same individual as abscess and gangrene, 
abscess and bronchiectasis, pneumonia and 
abscess, and so forth in other pulmonary 
infections; and the analogy of the various 
manifestations of the same infection in 
tissues other than the lung, all suggest the 
idea of one condition modified by various 
factors. Experimentally various lesions in 
cluding pulmonary abscess, pulmonary 
gangrene, and bronchiectasis have been 
produced in rabbits by one investigator 
using exactly the same method and the 
same organisms (ID. T. Smith).”’ This is 
certainly a reversal of opinion, by an au 
thority, as to the organisms that are the 
causative agents in the formation of lung 
abscess, and that reversal is within the 
span of three years as testified to by the 
two publications. 

This tardy recognition has apparently 
been due to the complicated bacteriologi- 
cal problems involved. The causative or 
ganisms have long been recognized as en 
tities, but their common origin in the 
mouth led many observers to consider them 
merely a contamination when they were 
found in the sputum of a patient suffering 
from a respiratory infection. Then, too, the 
failure to cause the disease experimentally 
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was a stumbling block to the general ac- 
ceptance of the idea, until Smith” reported 
the experimental production of all forms of 
pulmonary infections by the intratracheal 
injection into mice and guinea pigs of 
washed sputum containing spirochetes, fu- 
siform bacilli, vibrios and cocci, recovered 
from patients with pulmonary abscess and 
chronic bronchiectasis. His work proved 
the infection to be caused by a symbiosis 
between spirochetes and fusiform bacilli 
which could not be caused by either alone. 
Details of the bacteriology will not be 
taken up here, nor the technique of obtain- 
ing the proper specimens of sputum for 
examination. Suffice it to say that care 
must be taken to obtain sputum and pieces 
of débris brought up from the lung and as 
free as possible from mouth contamination. 
This is best examined by special stains, 
such as Fontana and Kliewe. There is no 
mention in recent literature dealing with 
human spirochetosis of the Kliewe stain. 
The ordinary laboratory stains do not show 
these organisms well, and Dr. Carlos Pons, 
our pathologist, in looking up various 
stains discovered on a personal visit to 
Johns Hopkins that this stain was being 
used by Dr. Harris® in research work in 
spirochetosis gallinarum. He has found 
this stain the most satisfactory one in the 
examination of human sputa, and no doubt 
the frequency with which we have been 
finding this infection lately is due, in no 
small part, to the improvement in our 
laboratory technique accomplished by the 
use of this stain. Excellent work has been 
done in the bacteriology of this infection by 
Bethune,! Smith,4:> and Kline and Ber- 
ger.“ 

Since the recognition of this disease 1s 
largely bacteriological, the question may 
be asked why this subject should be of 
interest to the roentgenologist. Sufficient 
reason is contained in the fact that many 
of these cases will respond to intensive 
arsphenamine treatment, if commenced 
early, as pointed out by Kline and Berger,” 
Pilot and Davis,'3 and Graham.’ The re- 
sponse is in direct proportion to the early 
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recognition of the disease. The more chronic 
lesions, especially the abscess formations 
with fibrous capsule, are stubborn. All 
those, therefore, who are concerned with 
the examination and diagnosis of chest 
diseases should be conversant with this 
form of respiratory infection, its incidence, 
its variety and other factors concerning the 
course, such as the likelihood of one mani- 
festation changing to another, or two oc- 
curring at once, as has been mentioned 
above. We have found some form of spiro- 
chetal disease as common a respiratory in- 
fection as active tuberculosis in cases ad- 
mitted to the open wards of our general 
hospital. This has been substantiated in a 
letter to one of my colleagues, Dr. Pons, 
from Dr. Wm. Belk of Philadelphia, who, 
becoming interested in Dr. Pons’ bac- 
teriological study of the cases reported in 
this paper, examined the sputa of 44 cases 
with respiratory lesions and reported find- 
ing spirochetes in 15 per cent. Many cases 
of acute abscess may be prevented from 
developing a chronic abscess, if recognized 
and treated early. Other cases may be 
saved from operation. Of course, it must go 
without argument that postural drainage, 
bronchoscopy, and in some cases, surgical 
interference, must all be considered in the 
treatment of each case. 

One of us, as internist, and the other, as 
roentgenologist, have seen, examined and 
treated during the past two years some 39 
cases of fusospirochetal pulmonary infec- 
tions. Thirty-three of these cases are re- 
ported in this paper, 6 are not included 
either because they were not observed for 
a sufficient length of time, or could not be 
followed up, or the findings were not sufh- 
ciently conclusive to bear reporting, though 
we considered them positive. These cases 
may be summarized as follows: 


A. Acute fusospirochetal bronchitis (2 cases) 


B. Primary fusospirochetal bronchiectasis 
a. Acute (3 cases) 
b. Chronic (8 cases) 


C. Fusospirochetal pneumonitis 
a. Simple, diffuse (2 cases) 


W. G. Herrman and F. J. Altschul 


FEBRUARY, 1933 
b. With bronchiectasis (2 cases) 
c. With cavity formation (3 cases) 
D. Fusospirochetal pulmonary abscess 
a. After tonsillectomy (2 cases) 
b. After tooth extraction (3 cases) 
c. After pelvic operation (1 case) 
d. After antrum operation (1 case) 
e. After external trauma to chest (1 case) 
t. Spontaneous (4 cases) 
E. Fusospirochetal pulmonary gangrene (1 
case) 


Of these, 17 were male, and 16 female, 
showing therefore no tendency toward one 
sex. They were divided according to age 
period as follows: Under twenty there were 
4; between twenty and thirty, 10; between 
thirty and forty, 11; over forty and under 
seventy, there were 8; no cases were over 
sixty-six. The greatest incidence was there- 
fore between the ages of twenty and forty. 
All of these cases were treated with ar- 
sphenamine; 16 were cured, 15 were im- 
proved and 2 unimproved. We adopted 
rather severe qualifications for marking a 
case cured. The patient had to be clinically 
free from symptoms, roentgenologically 
and bacteriologically negative in order to 
be so classified. The improved list carried 
all of these who showed improvement in 
any field, most of them being clinically 
nearly well but still showing roentgen or 
laboratory findings that were positive. The 
cured and improved were found according 
to the following table: 


Cured Improved Unim 
proved 
Bronchitis. . 2 
Bronchiectasis 5 6 
Pneumonitis.. 6 i 
Abscess. . 2 . 2 
Gangrene... 


Of the unimproved, one died. The best 


results it will thus be seen were found 


in the cases of bronchitis and pneumonitis, 
while the poorest results were found in the 
abscess group. Many of these cases are still 
under treatment. The group as a whole 
presented the following symptoms as shown 
in the following table: 
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Cough 33 Pleural pain 21 
Expectoration 33 Hemoptysis 14 
Foul sputum 32 Night sweats 1s 
Fever 27 Chills 5 


Loss of weight 

The following findings significant in 
spirochetal infection were found in the 
group: 


Dental sepsis 22 Physical examination 
Infected tonsils 6 positive 31 
Spirochetes 33 Wassermann and 
Fusiform bacilli 3 Kahn positive 6 
Vibrios 18 Wassermann negative 


and Kahn positive. 3 

All of the cases had more or less intensive 
arsphenamine treatment. A specimen chart 
is shown to give an indication of the re- 
action to each injection and the definite 
improvement that took place in most cases 
as a direct result. 

Roentgenographically, however, there 
are many interesting points to be brought 
out. In classifying pulmonary spirocheto- 
sis, we have adopted the following outline 
of the pathology involved: 


Broncuitis—Uilceration limited to mucosa 
1. Acute 
2. Subacute 
3. Chronic 
Broncuiecrasis—t!. Ulceration of bronchial wall 
tissue destroyed 
Formation Blood vessels eroded 
4. Dilatation of bronchus 
5. Bronchiectatic abscess 
Healing 1. kibrosis 
2. Stenosis with dilatation 
E.pithelization of dilated 
area 
Preumonitis—Parenchymal infiltration 
1. Circumscribed 
2. Diffuse 
3}. With or without cavity for- 
mation 
4. Lobar or lobular 
Asscess —Bronchopulmonary consolidation with 
central necrosis, single or multiple 
1. Acute—collateral inflamma- 
tron 
2. Subacute 
3. Chronic—collateral inflam- 
mation replaced by dense fi- 
brous tissue 
GANGRENE—-Destruction of pulmonary tissue ex- 
tensive and rapidly progressiv e 
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This classification is satisfactory to the 
clinician since he is able to group appro- 
priate symptoms and physical findings 
about each member of the classification, 
and it is satisfactory to the roentgenologist 
since the terminology fits the roentgen ap- 
pearance. It is not quite satisfactory to 
such investigators as Kline and Berger” 
who insist that all cases of so-called lung 
abscess due to spirochetal infection are a 
form of lung gangrene. More will be said 
of this later. 

In the acute bronchitis cases, the roent- 
gen examination may be negative except 
for exaggerated pulmonic markings. They 
cannot be distinguished roentgenographi- 
cally from any other form of bronchitis. 
When such cases come to the roentgenolo- 
gist, however, with a rather copious ex- 
pectoration, possibly blood-tinged and gen- 
erally with a foul breath (we had, however, 
one case without a foul odor), the roent- 
genologist should consider that acute fuso- 
spirochetal bronchitis is probably present. 
A typical history of such a case follows: 

Case 1. (Spirochetal bronchitis.) F.J., male, 
colored, laborer, aged twenty-eight. 

History. Admitted to the hospital with a 
diagnosis of influenzal bronchopneumonia. Sud- 
den onset with chill, general malaise and cough 
three days before admission. Cough soon be- 
came productive of a blood-tinged purulent 
sputum. No definite hemoptysis; no chest pain; 
no history of any operations or sore throats. 

Physical Examination. An acutely ill man 
slightly irrational. Chest—coarse rales heard 
throughout the right chest anteriorly and pos- 
teriorly. Kew medium and coarse rales over left 
base posteriorly. No signs of consolidation. 

Sputum. Copious and foul. On admission was 
sanguino-purulent. Myriads of fusiform bacilli 
and spirochetes. 

Wassermann and Kahn tests negative. 

Roentgen Examination. Roentgenoscopically, 
apical aeration was only fair on either side, 
slightly better on the left. Expansion and aera- 
tion fairly good on both sides, aeration being 
much better in the lower half of both lung fields. 
Diaphragmatic excursion was normal on both 
sides. The costophrenic angles were clear. Heart 
and aorta appeared within normal limits as to 
size and shape. 
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Roentgenograms were taken in the postero- 
anterior position (Fig. 1). These did not show 
any definite pulmonic pathology in the upper 
half of each lung field where roentgenoscopi- 


Fic. 1. Case 1. 


cally we noted decreased aeration. There was 
some accentuation of pulmonic markings of the 
bronchi of the second order, particularly in the 
upper right. We did not feel warranted in mak- 
ing a definite diagnosis of any particular pul- 
monic pathology. We did not see any consolida- 
tion such as bronchopneumonia as indicated on 
the request. We advised early re-examination. 

The patient made a complete recovery. 

Chevalier Jackson* has reported finding 
definite ulceration in the bronchi in a case 
of spirochetal bronchitis. 

In the cases of recent primary fuso- 
spirochetal bronchiectasis the plain roent- 
gen examination may be negative unless 
the case is examined at a time when the 
dilated bronchi are filled with mucus, or 
unless there is an associated pulmonitis, 
or a true peribronchitis. This latter is very 
likely to be present since the spirochetes 
are the advance guard of the infection and 
burrow through the bronchial wall, with 
the pyogenic organisms invading the tissue 
behind them. The spirochetes are essen- 
tially anaerobic. Anatomically, the bron- 
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chus and the artery are not unlike (Smith), 
both being supplied with elastic and mus- 
cular tissue. The fusiform and bronchiectat- 
ic cavities may be compared to similar 
changes in the arterial walls in the case of 
aneurysm. The Treponema pallidum de- 
stroys elastic and muscular tissue in the 
artery in the same way that the spirochete 
does the same tissue in the bronchial wall. 
In cases with much the same roentgen ap- 
pearance as in bronchitis but with a longer 
history, bronchiectasis should be suspected 
and in both types of case, if clinical con- 
dition permits, a lipiodol injection should 
be made to confirm or rule out bronchiecta- 
sis. We have found the supraglottic method 
of Pritchard to be quite satisfactory and to 
be superior to a bronchoscopic injection. 
In cases where the patient cannot very well 
cooperate, we have found that a direct 
painting of the rima glottidis with cocaine 
and the direct injection of butyn followed 
by the oil can be given without much 
difficulty. In cases with much mucus ac 
cumulation it 1s well to try by postural 
drainage to clear the bronchi as much as 
possible before injection, since otherwise 
one may fail to get the lipiodol below the 
bronchial bifurcation. The dilated bronchi 
and the bronchiectatic sacculations are of 
course seen after filling with lipiodol, either 
roentgenoscopically or roentgenographi- 
cally. We believe it is advisable to make 
the roentgen examination as soon as pos- 
sible after injection. 

In cases of bronchiectasis where the his- 
tory indicates that the condition has been 
present for some time, we may find typical 
cavitations showing, with a clear center 
and density about them due to fibrous tis- 
sue proliferation. This fibrosis is generally 
limited to the bronchi and connecting cavi- 
ties. It may be difficult on plain roentgeno- 
grams to differentiate these from true lung 
abscesses or from tuberculous cavities. 
Pleural exudate accompanying the con- 
dition may entirely conceal evidence of the 
bronchiectases. 

A typical case history of a primary bron- 
chiectasis follows: 
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Case u. (Spirochetal bronchiectasis.) J.G., 
male, white, student, aged fifteen. 

History. Admitted to the hospital with a 
diagnosis of chronic bronchitis, question of tu- 
berculosis. Complaint dates back nine months. 
Since that time he has had attacks of pain in 
the chest, periodic attacks of coughing with 
mucopurulent sputum, which were followed by 
vomiting. Patient has night sweats, but no 
hemoptysis; no feeling of weakness; no loss of 
weight. 

Physical Examination. Young white male, 
undernourished. Running slight fever. Kine 
rales in left apex with bronchovesicular breath- 
ing. In both bases moist coarse rales, incon- 
stant, with coarse breathing, on right side close 
to the spine in mid-chest posteriorly. Physical 
examination otherwise negative. 

Sputum. Kirst examinations were negative; 
subsequent examinations showed fusiform ba 
cilli and spire whetes. 

Roentgen Kirst examination 
without lipiodol showed soft, feathery peri- 


Examination. 


bronchial lesions in upper left and the lower 
right and upper right; near the hilus on the 
right side a large fibrous ring which we did not 
believe to be a cavity; it extended from the 
pleura posterior to the hilus; no fluid present in 
or near it. Diagnosis at the time was tuberculo- 
sis. Phe tubercle bacillus was never found. Lipi 
odol was subsequently injected and this exam- 


ination showed bronchiectatic cavities (Fig. 


> 


2), and sputum was positive for spirochetes. 


In pulmonitis we have a variety of 
lesions so far as location within the lung, 
size, and multiplicity are concerned. These 
areas may be circumscribed, diffuse, pe- 
techial or lobular. While they are more 
common in the right lower lobe, they may 
be seen anywhere. We may have a single 
area that closely resembles pneumococcic 
lobar pneumonia. We may have a type 
which is bilateral in both upper lobes, 
closely simulating bilateral pulmonary tu- 
berculosis. A report is herewith given of a 
case that was seen by us and diagnosed as 
tuberculosis and sent to a sanitarium. The 
patient made a spontaneous recovery and 
two years later re-entered our hospital with 
a similar attack. At this time, being on the 
lookout for spirochetosis, we made a cor- 
rect diagnosis. 


Fusospirochetal Disease of the Lung 


2. Case 1. 


Case in. (Spirochetal pulmonitis.) W.W., 
male, white, aged twenty-three; second admis- 
sion. 

History. Two years ago patient had night 
sweats, productive cough, loss of weight. He 
was admitted to the hospital and physical and 
roentgen examinations showed what we be- 
lieved to be a bilateral pulmonary tuberculosis. 
He was sent from this hospital to a county 
tuberculosis sanitarium. In neither institution 
Was a positive sputum obtained. He made what 
seemed to be a remarkable recovery for an ex- 
tensive pulmonary tuberculosis. Subsequently 
he had attacks of coughing, fever and weakness, 
from each of which he recovered. He re-entered 
the hospital in June, 1931. At this time he had 
dyspnea, no hemoptysis, but afternoon fever, 
pain in the chest and productive cough. 

Physical Examination. Increased lung reso- 
nance, breath sounds increased in upper left. 
Many dry and sibilant rales; few moist crepi- 
tant rales, right upper lobe. Teeth and gums in 
fair condition. Breath somewhat unpleasant 
but not foul. 

Sputum. Mucopurulent, both at this time 
and on previous admission, At this time spiro- 
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Fic. 3. Case 11. 1929, first admission. 
)29, 


chetes and fusiform bacilli were found. At 
previous admission they were not looked for. 
Roentgen Examination. At the first examina- 
tion in 192g there was a diffuse bilateral pul- 
monitis, both upper lobes, especially marked in 
upper left (Fig. 3). Reported as a tuberculous 
pulmonitis. At the examination in 1931 (Fig. 4) 
some fibrosis was noted in both upper lobes, 
with accentuation of lung markings, more of 
this on the right than on the left, with slight 
retraction of the heart and mediastinum to the 
right. This was on the side which was less in- 
volved in 1929. Examination following lipiodol 
injection did not show bronchiectasis. 


The discrete petechial type may roent- 
genographically resemble bronchopneumo- 
nia as well as tuberculosis. We have even 
seen those which roentgenographically 
made us think of a pulmonary malignant 
metastasis. It is in the pulmonitis type that 
the best therapeutic results are obtained, 
if we except the bronchitis cases, which, 
while common, are seldom recognized. Of 
course, the pulmonitis type may follow upon 
a bronchitis, and bronchiectasis, abscess and 
even gangrene may succeed the stage of pul- 
monitis. We wish to draw attention at this 
point to observations which Pilot, Davis and 
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Shapiro!? make in regard to the confusing of 
spirochetal pulmonitis with syphilis of the 
lung. It will be noted that in our cases 6 had 
positive Wassermann and Kahn reactions, 
and 3 others had a positive Kahn, although 
the Wassermann was negative. These cases 
all responded to arsphenamine treatment. 
We believe in the observations of Pilot, 
Davis and Shapiro in such cases, according 
to their statement: “A review of reports in 
the literature would indicate that syphilis 
of the lung is more common than has gen- 
erally been believed. The basis of the diag- 
nosis has been the presence of an infil- 
tration of the lung in a patient with a 
positive Wassermann and the subsequent 
cleaning up of the lesion by specific ther- 
apy. The cases reported as syphilis often 
resemble our cases of fusospirochetal ab- 
scess. The sputum may be foul and the 
infiltration as fusospirochetal abscess 
will resolve with arsenic therapy.”’ We, too, 
believe that some of the cases reported in 
the literature as having shown luetic lung 
lesions which have been cured with arsenic- 


Fic. 4. Case 11. 1931, second admission. 
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als were probably fusospirochetal pulmoni- 
tis or abscess. 

We have noted in many of these cases, 
and this is also true in the abscess group, 
that while the patients may clinically 
improve, roentgenographically the lesion 
spreads and may become diffuse, whereas 
before it was discrete. We have noted a 
number of cases with involvement of the 


upper lobe which during the course of 


treatment showed fine, discrete lesions or 
deposits appearing throughout the lower 
lobe on the same side and even in the clear 
lung on the opposite side. We have not de- 
termined as yet whether this is caused by 
new foci developing as a result of bronchial 
spill, or whether these small patches repre- 
sent lymph blockage as in silicosis, or 
whether they are small areas of atelectasis. 


If these small areas represent new foci of 


infection, it would seem strange that they 
are found when the patient is apparently 
improving clinically. We have undertaken 


5. Case First examination. 
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lic. 6. Case 1v. Second examination; after lipiodol 
injection. Pulmonitis has cleared up. 


some animal experimentation and hope at 
a later date to be able to give some idea as 
to the nature of these areas. 


Case iv. (Acute spirochetal pulmonitis.) 
Mrs. E. Van N., white, housewife, aged thirty- 
two. 

History. Admitted to the hospital with the 
diagnosis of tuberculosis. For the past three 
weeks the patient has had a cough which after 
a few days became productive of a thick puru- 
lent sputum. One week before admission had 
brisk hemoptysis. Night sweats and pain in the 
right chest. No history of operation. 

Physical Examination. An acutely ill woman. 
Mouth—dental sepsis. Infected tonsils. Chest 

dullness and diminished breath sounds over 
the right base posteriorly. Many coarse rales 
over right upper lobe posteriorly and over left 
base. 

Sputum. Copious, sanguino-purulent for a 
few days after admission. Amount, 4-8 ounces 
daily. Repeated examinations negative for tu- 
bercle bacilli but the specimens contained 
myriads of fusiform bacilli and spirochetes. 

Wassermann and Kahn reactions four plus. 

Roentgen examination on admission (Fig. 
¢) showed infiltration of the extreme right 
base. 
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A typical lung abscess presents no diffi- 
culty to the roentgenologist, so far as the 
gross pathology is concerned, when it has 
reached the stage of central necrosis with 


Kic. 7. Case v. First examination. 


superimposed air bubble and surrounding 
collateral inflammatory process. It may 
present difficulties before the central necro- 
sis is apparent and when it resembles con- 
solidation or pulmonitis. The true cases of 
pulmonitis, which we intend to include in 
our classification, do not appear usually 
as consolidation within our meaning of the 
term on well-taken roentgenograms, since 
lung markings in the pulmonitis cases are 
always visible. When, therefore, the in- 
volvement appears as a solidification in the 
case that is known to be a Vincent’s infec- 
tion, we believe it represents abscess even 
though central necrosis is not apparent. It 
is this type of case that may be taken for 
pneumonic consolidation when bac- 
teriology of the process is unknown. Ab- 
scesses may be single or multiple, may have 
a diffuse area of involvement, or may be 
rather sharply circumscribed, as in the 
chronic case with collateral inflammation 
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replaced by fibrous tissue. As we have 
stated above, Kline and Berger object to 
the use of the word “abscess” in describing 
lesions of spirochetal origin that have nec- 
rosis of tissue with foul expectoration. 
They believe that these cases should all be 
called lung gangrene, and that only abscess 
formations due to pyogenic organisms with 
a whitish-yellow mucopurulent or purulent 
sputum that has little appreciable odor 
should be called lung abscess. This type 
of lung abscess may be embolic or as- 
piratory. This type is much less frequent 
than the type with foul sputum with brown- 
ish or greenish expectoration, which has 
been shown to be due to spirochetal in- 
fection. We have adhered to the older ter- 
minology merely because it is in more com- 
mon use and is more generally understood 
by all medical men, and it is more descrip- 
tive of the lesion seen roentgenographi- 
cally. Lung gangrene we have reserved for 
that type of case described by Smith” as 
follows: “In the cases of pulmonary gan- 
grene the tissues seem unable to set up an 
adequate defense against the gangrenous 
process, which spreads rapidly in every 
direction, destroying tissue as it goes.”’ Of 
course, only rarely can the bacteriology of 
a lung abscess be guessed from its roentgen 
appearance, and we therefore prefer the 
term “lung abscess”’ for that form of spiro- 
chetal infection that has the appearance of 
an abscess, even though technically speak- 
ing from a pathological standpoint, it may 
be a localized gangrene. Lung abscesses, of 
whatever bacterial origin, may be mistaken 
roentgenographically on occasion for tu- 
berculosis or encapsulated empyema. Only 
experience and the judicious use of various 
positions and angles of roentgenographing 
the patient, or roentgenoscoping him can 
help to determine which condition is pres- 
ent. It is important for the roentgenologist 
to remember the two distinct types of lung 
abscess from the bacteriological stand- 
point, because they are amenable to dis- 
tinctly different types of therapy, and he 
must therefore be on the lookout for the 
development of lung abscess in fusospiro- 
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chetal infection and do his part to see that 
proper therapy is instituted, since cure is 
in direct proportion to the early recognition 
of the disease. When once the fibrous ring 
is formed in place of the collateral inflam- 
mation, the value of arsphenamine therapy 
diminishes considerably. 

While practically all cases of fusospiro- 
chetal abscess are aspiratory, they may 
have exciting causes. They may develop 
spontaneously without any apparent pre 
ceding illness; 4 of our cases were of this 
spontaneous variety, or they may follow 
an influenzal attack, or may arise as a 
complication in pneumonia. We had one 
case arising as a result of bronchial block 
age by bronchiogenic tumor. We had 2 
cases following tonsillectomy, and 3 cases 
following tooth extraction; in none of these 
latter cases was there a foreign body pres 
ent, but of course such cases do occur. We 
had one case following a pelvic operation, 
and one case after operation upon the 
antrum. One case was rather unusual in 
that the patient attributed the onset of his 
symptoms to an accident in which he re 
ceived a bruising but non-penetrating 
wound to the chest. The following is a 
typical history of a postoperative pul 
monary abscess; one of a spontaneous pul 
monary abscess 1s also given: 


Case v. Postoperative spirochetal pulmo 
nary abscess.) Mrs. A. E., white, housewife, 
aged twenty-six. 

History. Vwo attacks of tonsillitis in the past 
frequent colds. Entered the hospital on April 
20 for pelvic operation; operation on April 22; 
on April 23 complained of pain in the chest. 
Temperature 101°F. 


tour years, one attack of quinsy one vear ago; 
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Physical Examination. Wetinite evidence of 


pulmonitis, with flatness, bronchial breathing, 
rales and localized tenderness. No expectora 
tion at this time but spasmodic coughs. 
Roentgen Examination. Detinite involvement 
of the right lower lobe, pulmonitis with possi 
bility of abscess developing (Fig. 7). Roent 
genograms taken subsequently showed definite 
abscess formation with a cavity (Fig. 8). 
Subsequent History. Patient was discharged 
on April 30. At this time she had a foul sputum, 
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which grew progressively larger in quantity. 
Spirochetes were definitely found. Patient quite 
anemic. While at home the patient received 
twelve arsphenamine injections. During the 


ic. 8. Case v. After development of central necrosis 


and abscess cavity. 


past month no fever; slowly getting well; 
spirochetes disappearing from sputum. 

Case vi. (Spontaneous spirochetal lung ab- 
scess.) Mrs. A. W., colored, laundress, aged 
twenty-four. 

History. Admitted to the hospital with diag- 
nosis of pulmonary tuberculosis. Had _ felt 
poorly for several weeks. Cough with profuse 
expectoration for four weeks before admission. 
Indefinite pains in the right chest, chilly sensa- 
tions, night sweats and marked loss of weight. 
Several attacks of tonsillitis. Pneumonia two 
years ago. No operations. 

Physical Examination. Thin poorly nourished 
woman, acutely ill. Mouth—dental sepsis. Ton- 
sils congested; considerable pus can be ex- 
pressed. Chest—markedly emaciated; retrac- 
tion over right infraclavicular region. Impaired 
resonance over right upper lobe. Amphoric 
breathing and many coarse and consonating 
rales heard over this area. Posteriorly over the 
right suprascapular region the same signs can 
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Fic. 9. Case vi. Initial examination. 


be elicited. Temperature 101°. on admission. 

Sputum. Koul odor, quantity 10-15 ounces 
daily. Repeated examinations were negative 
for tubercle bacilli, but myriads of fusiform 
bacilli and spirochetes were found. 

Wassermann and Kahn reactions four plus. 

Roentgen Examination (\Vigs. g and to). 
Roentgenoscopically there was practically no 
aeration in the upper half of the right lung and 
a definite fluid level could be made out about 
the level of the second rib anteriorly. Roent- 
genograms showed an area of induration ap- 
parently limited below by the interlobar sep- 
tum between the upper and middle lobes, with 
a definite fluid level which was somewhat more 
posterior than anterior. Appearance was typi- 
cal of a pulmonary abscess. Diaphragmatic 
excursion fairly good on both sides. 


We have already stated our definition of 
a lung gangrene. Kline and Berger" state 
that while a number of cases of aspiratory 
abscess and gangrene follow operation 
under general anesthesia, the majority of 
the cases do not have any relation to opera- 
tion. This was true of one case of lung gan- 
grene which we present. This case illus- 
trates a widespread, sweeping involvement 
of an entire lung. This patient entered the 
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hospital with a diagnosis of acute rheu- 
matic fever and did not develop any chest 
symptoms until after he had been in the 
hospital for over ten days. When first seen 
by us the right lung showed a diffuse in- 
filtrative process which spread out from 
the hilus symmetrically into the entire 
right lung field, and this rapidly spread 
until the whole of the right lung was in- 
volved. This patient made a complete re- 
covery and was discharged from the hos- 
pital about two months after entry, and 
when last heard from was working every 
day. His history follows: 

Case vit. (FKusospirochetal gangrene of the 
lung.) J. M., male, colored, laborer, aged 
twenty-nine. 

History. Admitted to the hospital with a 
diagnosis of acute rheumatic fever (two weeks). 
Several sore throats. 

Physical Examination. Acutely ill man with 
polyarthritis. Mouth teeth and gums in fairly 
good condition. Throat tonsils cryptic and 
infected. Chest lungs negative. 

Wassermann and Kahn reactions negative. 

Course. After receiving salicylates for ten 
days joint symptoms markedly improved, but 
he developed cough and pain in right chest 
which increased on deep breathing. Diagnosis: 


Fic. 10. Case vi. Abscess developed 
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pleurisy. Three days later a few fine and 
medium coarse rales noted in right axilla. Pa- 
tient gradually became worse; cough and pain 
increased; definite dullness and bronchovesicu - 
lar breathing in right side just below angle of 
scapula. Diagnosis: pneumonia. Cough be- 
came productive of thick purulent sputum 
which was definitely foul in odor and slightly 
blood-tinged. This was examined for tubercle 
bacilli, fusiform bacilli and spirochetes but none 
were found. The following day (nine days after 
onset of chest symptoms) patient had a hemop- 
tysis of about 4 ounces of pure blood. Examina- 
tion of sputum showed many spirochetes, fusi- 
form bacilli, vibrios and elastic tissue. Diag- 
nosis: pulmonary gangrene. Patient had _re- 
peated hemoptyses and coughed up from 16 to 
20 ounces of sputum daily. This was unde 
scribably fetid, and on standing it separated 
into the classical three lavers. 

We have attempted 1n this paper to give 
a brief summary of the researches and 
findings of other investigators in regard to 
this form of pulmonary infection, and to 
give such information in regard to the bac- 


Kic. 11. Case vir. At height of disease. 
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Nic. 12. Case vu. At time of discharge. 


teriology, pathology, and roentgen ap- 
pearance of the lesions as we believe every 
roentgenologist should be conversant with. 
We have presented some facts gleaned 
from the study of 33 cases and have pre- 
sented typical case histories and illustra- 
tive roentgenograms. We trust that this 
series of cases will be of interest to those 
roentgenologists who are fully conversant 
with the lesions described, and we hope 
that it will stimulate interest in those who 
have not considered this a common pul- 
monary infection. We have not presented 
any new findings unless it may be the use 
of the Kliewe stain in the bacteriological 
examination. We believe this infection to 
be a fairly common one, and we believe 
that early diagnosis is important from the 
standpoint of specific therapy. 

We are indebted to Dr. Pons, our pathologist, for his in- 


terest and skillful work in making this report possible. 
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Dr. W. P. Berk, Bryn Mawr, Pa. Dr. Herr- 
man’s paper is an excellent one and gives a 
very thorough review of this subject. I can 
add nothing to it scientifically, but I wish 
very heartily to endorse all that he claims for 
this subject in his paper. 

[ realize that there is some skepticism as to 
whether the so-called Vincent’s organisms are 
the primary etiological agent cf these various 
pulmonary lesions, or only secondary invaders. 
Experimental work, especially that of Smith, 
who produced characteristic lesions in animals 
with pure cultures of these organisms in sym- 
biosis, seems to me rather convincing. More- 
over, Smith was unable to demonstrate these 
organisms as secondary invaders in 150 known 
cases of pulmonary tuberculosis. In addition, 
the excellent results obtained in many cases 
with neoarsphenamine, a spirocheticide, adds 
considerable weight to the argument for the 
primacy of these organisms. 

I believe, however, that the real reason for 
this skepticism lies in the fact that ‘‘Vincent’s”’ 
organisms are so infrequently demonstrated in 
sputum. This in turn is due, I am sure, to failure 
on the part of pathologists to observe several 
simple but essential details in technique. | 


was myself guilty of this failure for a number of 


years, but during this present year I have dis- 
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covered g typical cases by practising the 
method used by Dr. Pons, who did the patho 
logical work for Drs. Herrman and Altschul. 
The essentials to be observed are (1) a fresh 
specimen of sputum, not over thirty minutes 
old, collected after thoroughly cleansing the 
patient’s mouth, (2) the selection of sandlike 
granules from the specimen, although purulent 
or liquid portions may less frequently contain 
spirochetes, (3) 
violet, 


the use of Sterling’s gentian 
s, or Fontana’s stain, (4) the 
examination of several specimens before mak- 
ing a final negative report. 

In the present vear, | have detected g very 
typical cases in so examined. This makes a 
positive finding of 18 per cent. It was interest 
ing to me in reviewing reports of sputa ex- 
amined for tubercle bacilli that I found these 
bacilli in only 12 per cent. In other words, after 
a brief experience, fusospirochetal disease seems 
to be more common possibly than pulmonary 
tuberculosis in routine work in our hospital. 

There is, I believe, nothing diagnostic about 
the roentgen appearance of these Cer- 
tainly the pathological anatomy is not differ- 
ent from that of other chronic sup 
purative processes. The entire interest is in the 
demonstration of a special etiologic agent. 

I believe that this group of roentgenologists 


cases. 


acute or 
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could do much to clear up the doubts concern- 
ing fusospirochetal disease of the lungs by 
taking the initiative in the several groups of 
physicians with whom you work in giving this 
matter a thorough trial. 

I would like to show you three or four slides 
similar to those Dr. Herrman showed you. 

(Slide) This is a case of typical lung abscess. 
It is of interest that a specimen obtained at 
bronchoscopic examination Dr. Tucker 
showed no spirochetes, although subsequent 


fe 


examinations were characteristically 
with them. 


le vaded 


(Slide) This is an early case, only one week’s 
duration, of pneumonic type. 

(Slide) There is a chronic case, an ambula- 
tory patient who has had trouble for about one 
vear and is still coming to our dispensary ir 
regularly. He was treated for a while but he is 
not very cooperative. He never really gave us 
an opportunity to benefit him. | believe the 
acute process from which he suffers can very 
probably be cured by intensive treatment with 
arsphenamine. 

(Slide) 
similar but who came into the hospital with an 
acute exacerbation and died. It was the first 
case we discovered, and although the patient 
had been in the hospital several weeks, we only 
made the diagnosis the day before he died and 
he was not treated. I think we might have 
saved that patient’s life had we had our present 
knowledge. 

Dr. P. PenperGrass, Philadelphia. The 
lack of attention of roentgenologists to this 
form of pulmonary pathology has been largely 
due to the absence of a consensus of opinion 
among bacteriologists that the fusiform bacil- 
lus and the spirochete are the causative agents 
in fusospirillary conditions. The 
evidence 1s not conclusive as vet, but I do feel 
that in the light of this and other work, roent 
genologists should consider an attempt to diag- 


This is another type of case very 


pulmonary 


nose or exclude fusospirillary disease in cases 
presenting pulmonary pathology. 

Smith and others have produced in experi- 
mental animals abscess, gangrene, bronchiec- 
tasis, etc., with anaerobic organisms removed 
from patients. These observations have tended 
to support the contention of clinical observers 
who have felt that the spirochetes and fusi 


form bacilli have been the causative agents of 


pulmonary disease. 
The authors’ thought in bringing this inter- 


esting subject before us was that the condi 


Fusospirochetal Disease of the Lung 


227 


tion may be recognized early when there is a 
possibility of curing the disease by intensive 
arsphenamine therapy. They, and others, have 
observed that when the condition becomes 
chronic, it does not respond very readily to 
treatment because the damage has been done. 
The authors report 33 cases, and of these 33 
they describe 7 in detail. 

Their roentgen observations have been di- 
vided into the five groups, and some of these 
subdivided: 


1. Acute fusospirochetal bronchitis. 

2. Primary fusospirochetal bronchiectasis. 
3. Fusospirochetal pneumonitis. 
Fusospirochetal pulmonary abscess. 
Kusospirochetal pulmonary gangrene. 


This paper does not entirely prove the causa- 
tive relationship between organisms of the 
Vincent type and bronchitis, bronchiectasis, 
gangrene, abscess, etc. It is, however, very sug- 
gestive, and especially if it is found by other 
observers to occur in as large a percentage of 
cases as found by these authors. 

Bucher of Jefferson Medical College found 
these organisms in 25 per cent of exudates col- 
lected by the bronchoscope from bronchiecta- 
sis, abscess, etc. He believes that they are 
saproptytic, and produce no physical injury 
except that due to their physical presence, that 
they are inspissated from the mouth, and have 
no etiologic relationship with pulmonary in- 
fection. Dr. Belk believes the opposite. This 
difference of opinion can stimulate all of us to 
make a definite effort to evaluate the bac- 
teriological findings in the future. 

[ question the advisability of making so 
many subdivisions of the roentgen findings. It 
is extremely difficult for one to make a roent- 
gen diagnosis of bronchitis and early bronchiec- 
tasis. We repeatedly have the experience of 
making a negative diagnosis and finding that 
Dr. Tucker, who bronchoscopes the case sub- 
sequently, has made a diagnosis of tracheo- 
bronchitis or early bronchiectasis. We have 
been forced to the opinion that the diagnosis of 
bronchitis and early bronchiectasis is unrelia- 
ble in the roentgen examination of the lung. 

Dr. Gasriet Tucker, Philadelphia. There 
is something that as bronchoscopists we may 
be able to contribute, both in diagnosis and 
treatment, in spirochetal infection of the lung. 
[ have talked to a number of bacteriologists 
relative to the examination of the secretion for 
spirochetes. As Dr. Belk says, a great many of 
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them do not pay much attention to it. The 
reason for that was explained to me this way: 
They take it for granted the spirochetes are in 
the mouth, large quantities and many varie- 
ties. When they find them in the sputum, it 
does not mean anything with ordinary methods 
of collecting specimens of sputum. 

There is a method by which you can secure 
secretion from the lung that will not be con- 
taminated by mouth secretion. Washing the 
mouth before collection of a specimen is more 
_or less effective, but we can put a bronchoscope 
down into the lung and a specimen of secretion 
can be collected from the lung without con- 
tamination. We are certain of that. 

I am glad Dr. Belk reported the specimen of 
secretion that I collected did not have spiro- 
chetes in it. It proved at least that that case 
was not contaminated by mouth secretions. 

The spirochetal infection is not different, as 
far as bronchoscopic treatment is concerned, 
from other infections of the lung. One of the 
cases shown by the essayist, I believe would 
have been benefited by bronchoscopy. A very 
definite lesion of the right lower lobe was 
shown in which bronchoscopic aspiration would 
have been of benefit. Where there is evidence 
of obstruction and atelectasis and drowned 
lung, there is a clear mdication for broncho- 
scopic drainage. 

Dr. Herrman (closing). In regard to lung 
abscess, I did not have time to bring out the 
following fact: Kline and Berger believe that 
there are two distinct types of lung abscess. 
One is the so-called pyogenic type, which may 
be single or multiple, and in the discharge from 
which only pyogenic organisms may be found. 
In the other type, the characteristic symbiosis 
of pyogenic organisms, fusiform bacilli and 
spirochetes is present. They emphasize the 
fact that it is most important to determine 
which type of abscess is present, since the treat- 
ment is fundamentally different. We had one 
patient who was treated in one of the leading 
clinics by bronchoscopy and postural drainage 
over some length of time, without any particu- 
lar benefit, although there was copious drain- 
age. Spirochetal infection had not been looked 
for, and no treatment based upon this finding 
was instituted. When he came under our in- 
spection, we found a definite fusospirochetal 
infection and he received arsphenamine ther- 
apy. For a time he made definite improvement, 
but he was too much debilitated and did not 
have sufficient reserve, and he ultimately died. 
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Kline and Berger point out that the type of 
abscess caused by fusospirochetal infection is 
by far the larger group. It can be told clini- 
cally, because in many respects it resembles 
lung gangrene. In fact, they prefer to call this 
type of abscess localized gangrene. From this 
type of abscess you have the characteristic 
greenish-brown sputum. It is usually quite 
foul. The other type has the mucopurulent ex- 
pectoration, which is not foul. 

Dr. Heuer, writing in Blumer’s Bedside Diag- 
nosis, published in 1928, states that lung ab- 
scess following fusospirochetal infection is quite 
rare. With that remark, he practically dis- 
misses the subject of fusospirochetal abscess, 
and merely mentions this type of infection 
under his discussion of bronchitis. The same 
author, in Surgery, Gynecology and Obstetrics, 
in February, 1931, makes the statement that 
probably 75 per cent of lung abscesses are due 
to the fusospirochetal type of infection, and 
that, of course, all lung gangrene is due to it. 

(Slide) This slide is shown to indicate that 
whereas fusospirochetal infection roentgeno- 
graphically may be mistaken for tuberculosis, 
the reverse is also true. After we had become 
quite interested in looking for fusospirochetal 
infection, this case came along, and_ while 
roentgenographically it looked very much like 
pulmonary tuberculosis, we made the observa- 
tion that, until the bacteriologist reported on 
the sputum findings, we would not state defi- 
nitely that this was tuberculosis. 

(Slide—same case) Spirochetes were found 
in abundance in this case and no tubercle 
bacilli. He was treated on the basis of a fuso- 
spirochetal infection, and for a time he im- 
proved, but not for long. Autopsy showed that 
he had a generalized tuberculosis. In this case, 
the fusospirochetal infection was merely a sec- 
ondary infection. In such cases, response to 
treatment, of course, is much diminished. 

We have other cases which I do not have time 
to show you; for instance, one case where we 
had a lung tumor with a secondary fusospiro- 
chetal abscess. In another case, a lung abscess 
developed following the extraction of a tooth. 
This patient was treated on the basis of a fuso- 
spirochetal infection. No foreign body was 
found, but subsequently a tumor partially 
blocking the bronchus with the abscess de- 
velopment was found. It was probably purely 
coincidence that the lung abscess developed as 
the result of the bronchial blocking a few days 
after the extraction of this tooth. 
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RADICAL TREATMENT OF CARCINOMA OF THE LIP* 


By VILRAY P. BLAIR, M.D., F.A.C.S., JAMES BARRETT BROWN, MD., F.A.C.S., 
and WILLIAM G. HAMM, M.D., F.A.C.S. 


ST. LOUIS, MISSOURI 


Kk HAVE not found it possible to 2). Third, advanced lesions of indetermin- 

group all patients with carcinoma of ate extent (Fig. 3). Fourth, the practically 

the lip together and formulate one plan of inoperable lesions. Another fairly definite 
treatment for them. The wide range of va- group that has to be reckoned with is made 
riation of the lesions has prompted us to up of patients who have had excessive or 
divide the patients roughly into four cline unknown amounts of radiation but who 


} ical stages: Kirst, early lesions of uncertain © still have carcinoma (Fig. 4). These stages 
character that might be malignant. Second, more or less govern the plans of treatment. 
> small but active lesions in which there is In practically all cases we undertake to 


little doubt as to the diagnosis (Figs. 1 and obtain the lesion or part of it for micro- 


; 

1 

t 


e 
y 
\ B 
n Fic. 1. A. This is a fairly local lesion, but one which had persisted for several months. Caustics and the 
1- “electric needle” had been applied. B. Treatment here was excision of the central one-half of the lip, and 
the repair was done immediately with a rectangular flap from the tissue remaining on the left side, and 
d this defect was filled with a triangular flap from the upper lip. This double flap allowed complete restora- 
le tion In one operation rather than swinging a flap directly down from above which would necessitate later 
severance and adjustment of the pedicle. Patient refused to have neck dissection done. 
4 
is Aq 
SS 3°9-3e 3- 
h. B C 
0- Fig. 2. A. This is a moderately large lesion that ‘had persisted under caustics, radium and roentgen treat- 
as ment. New activity had been evident for some time when first seen in this clinic. B and C. A radical re- 
ly moval was done, but the patient steadfastly refused a neck dissection. He was finally classed as a five-year 
le- “cure” but returned after eight years with a fatal recurrence that had been allowed to progress for one 
Jy vear. The main area of involvement here centers around the buccal gland and has invaded the jaw through 
on almost the entire side. There is no suggestion of local recurrence. 
“A. 
VS * From the Department of Surgery, Washington University School of Medicine, St. Louis. Read at the Seventeenth Annual Meet- 


ing, American Radium Society, New Orleans, La., May g-10, 1932. 
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scopic examination. If the lesion is small, 
its total removal involves little more than 
obtaining a section for biopsy and therefore 
irradiation is seldom used in these cases. 
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curate depth can be obtained even down in 
the muscle; (2) the trouble is eliminated 
most quickly; (3) the patient can return 
home without hospitalization; (4) the le- 


Fic. 3. A. Shows an active lesion that has had no treatment other than the usual “‘caustics.”” B and C. About 
one-half of the lower lip was removed and a large flap swung into place immediately from the upper lip. 


Microscopic examination showed squamous cell carcinoma of fair cell differentiation (Grade 2). 


\ bi- 


lateral upper neck dissection was done later. Patient well five and one-half years. 


First Stage. In the early, indeterminate 
growths such as warts, thickened patches 
and fissures that recur and break down, if 
the best lip repair is desired, the lesion is 


sion can be studied microscopically; (5) the 
natural repair is so good that only the fas- 
tidious will want anything done (occasion- 
ally where there has been deep cauteriza- 


Cc 


Kic. 4. A. Shows a lesion of almost a year’s duration that had had much treatment including several radium 
applications. The buccal fornix was almost filled with growth that was definitely attached to the jaw 
bone. No glands could be felt in the neck, but there was heavy fat present that made palpation difficult 
Treatment was widespread cautery removal and thorough cauterization of the bone. Spontaneous healing 
and separation of the sequestrum were awaited. B. Three months after operation there is complete healing 
with no sign of local recurrence The end of the upper lip has been pulled clear down and attached in the 
lower buccal fornix. C. Two weeks after repair with a flap from the upper lip. 


excised through an oval opening, and care- 
ful suture is done. In the early typical lesions 
the cutting cautery is usually used, and 
spontaneous healing awaited. By these pro- 
cedures (1) one is able to obtain good gross 
evidence of the extent of the lesion and ac- 


tion, it may be advisable later to excise the 
deep scar because of discomfort); (6) the 
question of dissection or irradiation of the 
glands will depend largely on the micro- 
scopic picture. 

Second Stage. (Kigs. 1 and 2.) In definite 
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clinical carcinoma of moderate advance- 
ment, the tumor is removed and the repair 
made either by flaps from the same or op- 


Fic. 
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cases whose character and history of treat- 
ment is such that no accurate determina- 
tion can be made of the extent of the 


~ 


im 


. Aand C. Show complete loss of lip following a paste treatment for what was said_to have_been a car- 


cinoma. B and ID. Show complete restoration of lip and chin and part of cheeks with a double pedicle flap 


from the scalp. 


posite lip. This is very useful where un- 
known amounts of radiation have already 
been given. Dissection of the glands may 
be done at this time, but it 1s usually done 
later. In primary cases of this stage, radium 
may be used by choice. 

Third Stage. (igs. 3 and 4.) In advanced 


growth, wide removal or destruction is nec- 
essary. The defect may be repaired imme- 
diately but frequently a period of observa- 
tion for recurrence is advisable before mak- 
ing a secondary repair. The cutting cautery 
is used in widespread removals. 

Bone involvement should be looked for 
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carefully in all advanced cases (Fig. 4). 
The growth may invade the bone, but it 
more frequently becomes attached to the 
periosteum and buccal plate. Any bone in- 
volvement is destroyed with the cautery or 
the soldering iron, and spontaneous separa- 
tion of the sequestra awaited before the re- 
pair is done. This time is not lost, because 
opportunity is given for observance of local 
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moval of the related lymphatic areas in the 
submental and submaxillary regions as 
well as those in the side of the neck to at 
least well below the bifurcation of the ca- 
rotid. 

Palpability of lymph nodes does not nec- 
essarily contraindicate excision. A limited 
skin attachment can be excised with the 
gland mass, but attachments to the carotid 


Kic. 6. A. Involvement widespread throughout glands shortly following the destruction of a growth by a 
cancer paste. B and C. This patient had a cancer of the lip treated with radium (elsewhere) and a good 
local “cure” was obtained, but a neck dissection was not done. He was seen in this clinic one year later 
with a large metastasis in the buccal! glands with wide involvement of the skin. A widespread dissection 
was done but the patient returned one year later with this second recurrence present in the parotid region 
There is no sign of local recurrence and this is taken as an example of the early widespread dissemina- 
tion of carcinoma and of the lessened efficacy of secondary dissections in comparison with primary ones. 


recurrence and for contraction of the soft 
tissue defect. 

Gland dissections in these advanced 
cases are frequently done at the primary 
operation, but may be delayed until it is 
fairly evident that there is to be no further 
local recurrence. 

In order to support this plan of treat- 
ment, one must be able to make acceptable 
repairs in all operable cases (Figs. 1, 3, 4 
and 5). 

Fourth Stage. Inoperable cases are treated 
with radon, radium element, or roentgen 
rays. 

Gland Involvement. It is our belief that 
no type of treatment of squamous epithe- 
lioma of the lip can be considered radical 
in which there is not a complete block re- 


artery are resected and treated by radium 
implantation. A really radical dissection 
for impalpable or non-adherent lymph 
nodes ts relatively seldom followed by local 
recurrence. 

Dutton pointed out that the lymph 
nodes may lie dormant and break out with 
cancer eight years after cure of the pri- 
mary lesion. A patient on this service had 
a radical operation on the lip, but refused 
a neck dissection. He was later counted as 
a five-year cure, but returned after eight 
years with a fatal recurrence in the neck 
(Fig. 2). 

Recurrence in glands may be so remote 
from the original lesion in time and in loca- 
tion that the patient may actually not re- 
member that he ever had the original le- 
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sion. This may be mainly due to the orig- 
inal treatment having been given with no 
mention made of possible gland metastases. 
In most cases of supposed primary carci- 
noma deep in the neck, the origin could 
probably be traced back to some lesion on 
the lip or elsewhere in the mucosa. 

The majority of lymph nodes we remove 
are negative for carcinoma, and yet, in 
watching these patients and having to bear 
the burden of carrying our uncured ones 
through the later stages, we have become 
convinced that many of those individuals 
who did not show the lesion in the nodes 
would probably show it at a later period. 
With or without justification, our practice 


is not to examine a neck in carcinoma of 


the lip with the idea of excluding the neck 
dissection, because, if the patient is phys- 
ically fit for the operation, we do a radical 
neck dissection in practically every proved 
squamous cell carcinoma of the lip. This is 
based principally on the number of persons 
who come in with cured lip lesions but with 
inoperable neck lesions. 

The sites of gland involvement are usu- 
ally (1) submaxillary, (2) buccal, (3) 
around the parotid and (4) submental. The 
frequent statement that the submental 
nodes are the areas of main involvement 
and that their removal will suffice does 
not seem to be substantiated (igs. 2 and 
6), 

The buccal gland apparently has a curi- 
ous faculty of eating through the jaw bone, 
whereas the primary growth usually be- 
comes only attached to the jaw bone. If the 
buccal patch is attached to the jaw bone 
and it seems possible to remove the sur- 
rounding lymphatics, neck dissection 1s 
done and the soldering iron used on the 
bone (Fig. 2). This rather widespread in- 
volvement makes it advisable in original 
neck dissections to elevate only a thin skin 
Hap above and remove the platysma, the 
buccal glands and the lower pole of the 
parotid. It is practically impossible to save 
the inframandibular branch of the seventh 
nerve. 


The degree of malignancy of the glands 
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is close to the degree of malignancy of the 
original growth. With a lapse of time, the 
grade probably increases in the original le- 
sion, and therefore late metastases may be 
of high grade malignancy. Early low grade 
local lesions that do metastasize usually 
show the same grade in the glands. 

The salivary glands themselves are very 
rarely involved. 

The death rate for neck dissections alone 
is very low. Outside of the 100 per cent 
death rate, the misery and economic waste 
of a patient living through the terminal 
stages of uncured cancer probably war- 
rants going to any extreme that is approved 
to increase the chances of cure. 

Roentgen therapy is given routinely on 
the neck whether a dissection is done or 
not. It is not used locally except in some 
inoperable cases. Some of the worst glandu- 
lar involvements we have seen have oc- 
curred in patients who have been treated 
locally with roentgen radiation (elsewhere), 
but who have not even had the suggestion 
made to them that there might be some 
recurrence in the neck and to be on the 
lookout for it. 

The upper lip requires as careful consid- 
eration as the lower. Growths here are no- 
toriously thought to be usually of a basal 
cell type and generally less dangerous, but 
it is also well known that mixed types of 
growth may occur and metastases develop. 
Montgomery showed that 15 to 20 per cent 
of growths diagnosed clinically as basal cell 
growths will prove to be of the transitional 
type. The true basal cell types in this region 
may themselves be difficult of treatment, 
especially if they become active high up 
around the ala. 

Prognosis. (1) Any person who has had 
carcinoma of the lip may have a gland re- 
currence at any time (up to eight years in 
this clinic) regardless of the brilliance of the 
local cure. 

(2) There is absolute necessity of fre- 
quent careful examination of the neck for 
lumps if a dissection has not been done 
originally.* 


* For discussion see page 245. 
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CARE OF CERVICAL GLANDS IN INTRAORAL 
CARCINOMA* 


By CALVIN B. STEWART, B.S., M.D. 


Steiner Clinic 
ATLANTA, GEORGIA 


cancer, due to the many 
varieties, its resistance to treatment, 
and the many forms of therapy, attracts 
wide interest, and the literature on the pri- 
- mary lesions is abundant, including results. 
This is not true of metastases and we must 
remember that the great majority of these 
cases that fail to recover, fail due to metas- 
tasis in the regional glands—many even 
after the primary lesion has been success- 
fully eradicated. It therefore behooves us 
to give careful consideration to the lym- 
phatics from the onset. Many authors, in- 
cluding Ewing,‘ have called our attention 
to the fact that embolic cancer cells may 
be found dead in normal tissue at autopsy 
and in operative specimens. Meland,’ 
Quick," and others, speak of the cervical 
lymph glands as sieves that arrest the em- 
bolic cancer cells from mouth malignancies. 
Someone has very wisely made the state- 
ment that the best time to cure cancer is 
before it begins. Donaldson of London says 
that to control cancer we must destroy the 
lymphatic drainage bed. He has gone so far 
as to open the abdomen and place six 
chains of radium tubes subperitoneally in 
an effort to obliterate the lymph glands, 
thus hoping to arrest lymphatic spread 
from cancer of the cervix. This may or may 
not be a justifiable procedure but it serves 
to illustrate how pioneers are attempting 
another step in cancer control. 

Tomanek" of Prague voices our opinion 
statistically by showing that if the regional 
glands are removed the natural barrier is 
taken away, thereby allowing the metas- 
tases to go into other parts of the body. 

We have long felt that irradiating the 
regional lymphatics before the primary le- 
sion is treated vigorously raises their power 
of defense against cells that may spread to 
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them. This may be difficult to prove but 
we would hesitate to lay down any part of 
our armamentarium in our struggle against 
so valiant a warrior as cancer. Murphy, 
Maisin and Sturm!” report on grafting tu- 
mors intradermally into both groins of rats, 
one groin having been exposed to one ery- 
thema dose of roentgen rays one week pre- 
viously. The rate of successful growth on 
the untreated side was 83.6 per cent con- 
trasted with only 28.6 per cent on the ir- 
radiated side. 

Cade* comments that the “policy of 
omitting neck irradiation when nothing 
was felt proved disastrous.” Juul’ has 
shown that newly transplanted tumors are 
more vulnerable than growing ones. This 
may explain improved statistics from rou- 
tine small external irradiation dosage to 
cervical glands. 

As far back as 1922, Holdfelder,® k.wing,’ 
and others, described a carcinoma dose of 
radiation. More recently in the review of 
Quick’s cured intraoral cases, Martin and 
Quimby* found ten skin erythema doses to 
be the minimum irradiation from which 
uniform regression could be expected. Im- 
proved results seem to have followed 
greater dosage. There is not available sufh- 
cient statistics upon which to compare re- 
sults from surgery with irradiation. With 
surgery alone Bloodgood? reports ‘$0 per 
cent five-year cures of cervical nodes meta- 
static from cancer of the lip, and estimates 
10 per cent in tongue metastases. Schreiner 
and Simpson” reported no cures of cervical 
metastasis with external irradiation and 
only 2 per cent five-year healing with un- 
filtered radium implants. They comment 
that after having used gold tubes for three 
years they anticipate a brighter future. The 
comparison of these two results, though not 
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adequate from which to draw conclusions, 
yet serve to introduce the combined ther- 
apy used at Stockholm, Sweden,! Memorial 
Hospital, New York, and Steiner Clinic. 
For simplicity of description cases may be 
considered either as prophylactic, operable 
(surgico-radiological) or inoperable (radi- 
ological). 

Prophylactic cases present no evidence 
of glandular invasion. These cases receive a 
full skin erythema dose of high voltage 
roentgen therapy to each side of the neck, 
the primary lesion being included. Later 
the primary lesion is treated. Six weeks 
after the first treatment the neck treatment 
is repeated. Should a slightly suspicious 
gland be encountered gold tubes sufficient 
to give ten skin erythema doses are intro- 
duced either through the skin or by expos- 
ing the node. If they are inserted through 
the skin a finger must be placed in the 
mouth to facilitate accurate implantation. 
If the gland is more than suspicious the 
case belongs to the next group. 

The surgico-radiological group is_ pro- 
gressively becoming smaller as only the en- 
larged, firm glands which have not broken 
down and become firmly adherent are now 
included. These cases are treated first by 
external irradiation as the prophylactic 
cases. Attempt is made to judge each case 
on its merits. Special regard must be given 
to the (1) condition of the host, {2) tumor 
cell type, (3) location of primary growth, 
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(4) location and number of nodes and (5) 
condition of the primary growth. The op- 
erative dissection must be as radical as nec- 
essary to eradicate the disease and con- 
servative enough to be compatible with 
continued life of the host. We do not close 
the wound until after small filtered radium 
emanation tubes are carefully placed in all 
suspicious areas. Following this the skin 
will usually not tolerate external irradia- 
tion but the case must be frequently ex- 
amined for recurrence. 

The radiological group includes cases 
with nodes either (1) fixed, (2) from embry- 
onal carcinoma, (3) bilateral, (4) in debili- 
tated hosts, (5) where the primary is not 
controlled or (6) recurrent. Here we do not 
feel that surgery offers a percentage cure 
which will justify the inconvenience caused 
the patient. External irradiation reinforced 
by interstitial implants offers palliation for 
a prolonged period, and a reasonable hope 
for an occasional cure. 

A review is included of 257 cases of intra- 
oral cancer treated from 1924 to 1930 at 
the Steiner Clinic; excluding the lip cases 
41.3 per cent had nodes on admission. It 
can be seen from these figures that we were 
not fortunate in receiving many early cases. 
Of the 189 cases treated prophylactically 
31, or 16.4 per cent, developed nodes. Of 
the cases treated surgico-radiologically we 
have 70 per cent of the lip metastases con- 
trolled. The combined results of the other 
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cases give only 11.3 per cent controlled. 
While these figures are very poor they are 
better than those formerly reported. This 
advantage I attribute to the addition of ir- 
radiation, and the fact that not all cases 
have gone over five years. 

A great number of these patients were 
considered beyond the help of surgery and 
these were treated exclusively by irradia- 
tion. Of these, many were palliated but 
none controlled. 

CONCLUSIONS 

1. Metastasis from intraoral carcinoma 

is usually to the neck and proves fatal. 


Calvin B. 
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2. There is no completely satisfactory 
therapy; therefore all worthwhile agencies 
not incompatible with the life of the host 
must be employed. 

3. Surgery alone will give some five-year 
cures. 

4. Irradiation (including interstitial) 
alone will give a few five-year cures. 

5. The correct combination of these two 
should give better results than either alone. 

6. All workers should report their method 
of treatment and results so that the patient 
may have the benefit of the best therapy.* 


* For discussion see page 248. 
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SURGICAL TREATMENT OF METASTASES TO CERVICAL 
LYMPH NODES FROM INTRAORAL CANCER* 


By ELLIS FISCHEL, M.D. 


ST. LOUIS, MISSOURI 


HERE are so many factors involved in 

properly evaluating therapeutic meas- 
ures in the treatment of any disease that 
it is not to be wondered that therapy for 
metastatic cancer of the lymph glands of 
the neck is a subject of controversy. All 
therapy which is not purely empirical has 
demonstrable value through experimenta- 
tion upon animals, and the results of these 
experiments can be testified to both in the 
treatment of man and through compara- 
tive statistical study. The experimental 
method is the more scientific in that ex- 
periments on animals can be repeated and 
carefully checked in more than one labora- 
tory. Statistical study, on the other hand, 
when it 1s based purely upon experience 
with the conditions and treatment of dis- 
ease In man can never be exactly duplicated 
for checking over by another worker and 
therefore deductions based upon statis- 
tical study alone must be very cautiously 
accepted. In the study of the value of any 
therapeutic measure to be used in the 
treatment of cancer the foregoing broad 
statements are particularly pertinent. 

Until we have an accepted constitu- 
tional remedy for the treatment of cancer, 
any therapy directed at the treatment of 
metastatic lymph nodes must aim at local 
obliteration of the foci of the disease. Such 
therapy now available is limited to opera- 
tive surgical removal, to irradiation from a 
point outside the involved tissue or to so- 
called “‘interstitial irradiation’” by means 
of radium element or radium emanations 
placed within the tissues. 

Let us first consider external irradiation. 
The practical value of this type of irradia- 
tion is governed by the radiosensitivity of 
the cancer cell as compared to the normal 
tissue cells which surround it or which must 
be traversed before the radiation can reach 
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the affected cell. It is a well-known fact 
that squamous cell carcinoma of the mouth, 
when it forms metastases to the glands of 
the neck, is very radioresistant; in other 
words, its radiosensitivity as a rule is prac- 
tically the same as that of normal tissue. 
Therefore, very little curative value 
should be expected from external irradia- 
tion as a result of the direct destruction to 
cancer tissue by such irradiation. But there 
is another effect of radiation which is 
claimed to be of value; it is that radiation 
of proper intensity produces a fibrosis of 
malignant and normal tissue and in the 
case of metastatic carcinoma of the lymph 
glands of the neck not only does this fibro- 
sis surround the lymphoid tissue directly 
attected but also seals the lymph channels 
and thus prevents further dissemination. 
There can be no question that radiation in 
certain quantities will produce fibrosis or 
even dense scar tissue, but there is very 
serious reason to believe that even the 
densest scar tissue offers no serious ob- 
stacle to the spread of cancer. Certainly in 
my own practice | have observed cancer 
spread across a line of scar tissue into a 
flap used for plastic repair of a defect and, 
in the case of metastases, even heavily 
fibrosed tissues of the neck appeared to me 
to offer no more resistance than normal tis- 
sue. In reply to the statement that through 
fibrous thickening of the capsule of the in- 
dividual lymph nodes carcinoma may be 
imprisoned indefinitely, | have known a 
metastasis from breast carcinoma to be 
latent twenty-two years before it became 
apparent, and this without any treatment 
subsequent to radical surgical removal of 
the primary focus. I have also removed 
lymph nodes from the neck supposed to 
have been encapsulated by fibrous thicken- 
ing of the lymph gland capsule and found 


» 1932 


} 
> 
| 
| . 
ir 
ul 
ie 
d 
i- 
= 
287 


238 


on microscopic examination that the cells 
therein contained showed just as many 
mitoses and as typical staining qualities 
as other untreated metastatic lymph nodes. 

Interstitial irradiation affords a more di- 
rect attack on the involved glands and 
theoretically should enable a more inten- 
sive “‘dose’”’ to be delivered to the meta- 
static gland than to normal tissue which 
surrounds it. If we admit that metastases 
to the lymph nodes of the neck from intra- 
oral carcinoma have approximately the 
same resistance to radiation as normal tis- 
sues, in order to destroy all cancer cells the 
introduction of the proper amount of ra- 
dium or radium emanation must be done 
with sufficient accuracy to limit at least 
the major portion of its effect to the lym- 
phatic tissue involved. A brief consideration 
of the anatomy of the neck will show how 
manifestly impossible this is to do unless 
the important structures are first exposed 
by incision and dissection. It is true that 
metastases from cancer of the buccal cavity 
are more or less constantly confined (at 
least in the beginning) to certain groups of 
cervical lymph nodes, but variations from 
the “‘usual”’ are so frequent, and the gland 
areas merge so imperceptibly one into the 
other, that successful treatment by inter- 
stitial irradiation must be regarded as acci- 
dental. 

What about surgical removal? What does 
surgery offer more than irradiation? Let 
me hasten to admit that even the most 
radical surgery cannot remove all the 
lymph-bearing tissue which might be in- 
volved in metastases from intraoral car- 
cinoma. But the paths of usual spread from 
various regions within the mouth are well 
known and these paths can be so thoroughly 
excised that recurrence in the operative 
field should be very rare indeed. In fact, it 
is theoretically possible to clear the neck of 
lymph glands and lymph vessels in both 
the anterior and posterior triangles on each 
side without materially interfering with the 
subsequent happiness or usefulness of the 
patient. Intraoral cancer rarely involves 
the lymphatics except in the two main tri- 
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angles and the only rational objection to 
the radical operation necessary to clear 
these triangles is that it may be unneces- 
sary or that it is useless. 

It must be admitted that radica/ surgery 
for intraoral cancer metastatic to cancer 
of the cervical lymph nodes offers most to 
the patient provided the operation be un- 
dertaken before there is demonstrable can- 
cer in the lymph nodes. By demonstrable 
cancer | mean cancer which is shown to be 
present in the lymph nodes through the 
routine microscopic examination of the ex- 
cised nodes. This rule applies to all radical 
operations for cancer and should not be 
used against this operative measure any 
more than it should be used against the 
meticulous clearing out of the axilla in 
every case of operable cancer of the breast 

and certainly results in the radical sur- 
gery of cancer of the breast are 100 per cent 
better in those cases in which cancer can- 
not be demonstrated in the excised axillary 
nodes than in those cases which show 
metastases present at time of operation. 

In our series of 190 cases at Barnard 
Kree Skin and Cancer Hospital the ditfer- 
ence in percentage of five-year cures be- 
tween the two groups with demonstrable 
and non-demonstrable glands 1s most strik- 
ing—-&1 per cent five-year cures in the non- 
demonstrable as against 35 per cent in the 
demonstrable. With the lip cases excluded, 
our series shows 63 per cent five-year cures 
where glands showed simple hyperplasia as 
against 25 per cent with metastases to the 
excised nodes. These figures are based upon 
a total of 62 intraoral and 66 lip cases in 
which records are complete. In the group 
of private cases the difference is even more 
striking—-100 per cent (only ¢ cases) as 
against 37 per cent (16 cases). But what is 
of even greater significance than these fig- 
ures is the fact that only 9 cases in both 
groups combined later returned with recur- 
rence in the area from which lymph glands 
were removed and these also showed local 
recurrence. In these combined series which 
comprise 149 cases, 52 per cent showed on 
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carcinoma in the lymph glands.* This does 
not truly represent the number in which 
metastasis would not have occurred be- 
cause we know that in many cases metasta- 
sis May occur at any interval from the time 
of destruction of the primary growth. 
There are some cases, however, which ap- 
parently never form metastases. In the 
case of intraoral cancer, these cases will be 
few because, at least in our community, we 
see very few “‘early”’ cases. But if we sub- 
ject every case to radical neck dissection 
we must necessarily perform a_ certain 
number of unnecessary operations. The 
trouble is that we have no way to prede- 
termine which is useless and which 1s un- 
necessary; therefore, unless we wish to 
court disaster we must subject all patients 
to the same procedure. | have already 
stated that the operation ts not followed by 
serious impairment of function. What 
about mortality? In our Barnard Hospital 
group, including radical operations on 
lymph glands for metastases from cancer 
of the lower lip, 39 of 190 patients died in 
the hospital following operation. This 1s 
rather an appalling number per cent). 
But on an analysis of these deaths we find 
that 36 of the 39 occurred in patients who 
had an intraoral operation combined with 
the neck dissection.t It is rather striking 
to note that in the group of advanced cases 
in which the carcinoma involved the buccal 
mucosa, alveolar process and even per 
forated the mandible, the operation in one 
stage combining resection of lymph glands 
and excision of the primary growth gave 
comparatively excellent results judged on 
the five-year basis. All the tongue cases, 
on the other hand, gave very poor results 
both as to operative mortality and lasting 
cures. "his is true where intraoral and neck 
dissection are combined in one stage. When 


* The apparent discrepancy in figures is due to the fact t 
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the neck dissection is postponed, as I be- 
lieve 1t should be, until there is reasonable 
assurance that the primary lesion is healed, 
the operative mortality is exceedingly low, 
only 5.7 per cent at Barnard Hospital in 
52 cases and 3.6 per cent in $5 private. 
cases.* 

It may be noted that I have not stressed 
whether or not the cervical lymph nodes 
were palpable. This is because | do not re- 

gard palpability of the lymph nodes as any 
indication of the necessity for their re- 
moval. Almost every carcinoma of the oral 
cavity is accompanied by some infection of 
the tumor mass. This infection will of it- 
self cause hyperplasia of the lymph glands 
to the point where they can be palpated 
and whereas the hyperplastic gland is usu- 
ally softer than the gland enlarged from 
carcinoma I| have learned that the sense of 
touch alone cannot be relied upon to differ- 
entiate hyperplasia from carcinoma.} My 
own experience with both irradiation and 
operation has led me to believe that re- 
ports of lasting favorable results from ir- 
radiation of metastatic glands have been 
based upon the effect of irradiation on 
palpable hyperplastic glands and not upon 
true metastases. 

The technique of the radical operation 1s 
subject to some variation dependent upon 
what part of the oral cavity is involved in 
the primary growth. I feel it 1s of the great- 
est Importance to observe two principles: 
the first, to remove as much tissue beyond 
that known to be involved as reason dic- 
tates—conservation of tissue at the ex- 
pense of dangerous approach to cancer in- 
vaded areas has no place in any treatment 
of cancer; second, that surgical attack 
should begin at the periphery of tissue to 
be excised and end at the point of maxi- 
mum involvement. There are only four in- 

* Fischel, E. Treatment of carcinoma of the tongue. 7. Mis- 

uri M. Ass., 1930, 27, 541-546. 

t For instance, of 38 private cases in which palpable glands 
were noted before operation, 26 on microscopic examination 
proved to be carcinoma and 12 hyperplasia. Of the lip group at 
Barnard Hospital, out of 35 cases in which the record mentions 
yalpable glands only 11 showed carcinoma on microscopic ex- 


amination. One case in which it is definitely stated no glands were 
palpable, carcinoma was found in the excised gland tissue. 
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violate structures in the triangles of the 
neck, the two common carotid arteries and 
the two vagus nerves. Both deep jugular 
veins may be removed with impunity (at 
different stages) and even one vagus may 
be severed. The degree of postoperative 
shock is governed by the time consumed in 
operating and the amount of blood lost. | 
have seldom found it necessary to resort to 
transfusion. Postoperative hemorrhage is 
the most feared complication. Loose clo- 
sure of the very large wound with ample 
provision for drainage is the best preven- 
tive. The contraindications to the opera- 
tion are: (1) a poor general condition of the 
patient, such as would contraindicate any 
major surgical procedure; (2) evidence of 
metastases below the clavicle or of recur- 
rence in the primary lesion; (3) fixation of 
the metastatic mass to the spinal column, 
and (4) extensive skin invasion. 
SUMMARY 

The material for this study 1s comprised 
of 190 cases from the Barnard Free Skin 
and Cancer Hospital and $0 private cases. 
Every case had more or less radical resec- 
tion of the lymphatic glands of the neck 
as part of treatment of some form of intra- 
oral carcinoma, including carcinoma of the 
lower lip in the Barnard Hospital group. 
In many instances resection of the lymph 
glands was combined with an intraoral oper- 
ation. In this group operative mortality 
will necessarily be high (20 to 25 per cent). 
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The percentage of deaths from radical re- 
section of glands of the neck alone is ap- 
proximately 4 per cent. From a “‘five-year 
cure’ standpoint analysis of both private 
cases and free clinic cases shows a striking 
difference in the numbers alive when no 
carcinoma was found microscopically in the 
excised lymph nodes. Of 30 cases without 
carcinoma in the glands from the free clinic 
1g survived five years. Of 32 cases with 
carcinoma of the glands & were alive five 
years later. These are exclusive of lip cases. 
In 66 lip cases: of 40 without carcinoma 38 
survived; of 16 with carcinoma g survived, 
These figures are based on records which 
are complete, and cases which died as a re- 
sult of operation are excluded. They are not 
presented with any desire to show the re- 
sults (good or bad) from treatment. The 
significant facts are that the percentage of 
cases alive five years in which neck dissec- 
tions were done before the glands were in- 
volved is very much greater than in the 
cases where the glands showed carcinoma, 
which might be expected; and that of 48 
cases in which carcinoma was demon- 
strated as having formed metastases in the 
cervical lymph nodes 17, or 35 per cent, 
were alive without recurrence five years 
later. These results cannot be approxi- 
mated in the case of proved metastases to 
lymph nodes by any form of treatment 
other than radical surgery.* 


* For discussion see page 248. 
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CONSERVATIVE PROCEDURE IN THE CARE OF CERV- 
ICAL LYMPH NODES IN INTRAORAL CARCINOMA* 


By JAMES J. DUFFY, M.D. 
Assistant Attending Surgeon, Memorial Hospital 
NEW YORK CITY 


HE cervical lymphatic system in intra- 

oral cancer has demanded and re- 
ceived increasing attention for about three 
decades. The subject was first stimulated 
by the work of Butlin on carcinoma of the 
tongue in 1895. He advocated what we now 
designate as a partial dissection of the 
neck—-the en bloc removal of tissues of the 
anterior triangle of the neck on the same 
side as the primary lesion. He advised this 
dissection whether or not metastatic nodes 
were palpable. This operative procedure 
was based on the hypothesis that the suc- 
cessful treatment of intraoral cancer de- 
pended as much on the care of the cervical 
lvmphatic region as on the treatment of the 
primary lesion. When the results were not 
as good as anticipated, this surgical ap- 
proach was amplified and extended, first by 
a complete unilateral dissection, and later 
by the dissection of the nodes of both sides 
of the neck. The complete unilateral or bi- 
lateral neck dissection has been the method 
of procedure in most surgical clinics for 
about twenty-five years. This operation 
has been done in those cases in which no 
nodes were palpable, as well as in those in 
which there were metastatic nodes in the 
operable stage. The only major variation 
has been the sequence of the operative ap- 
proach, that 1s, whether the primary lesion 
was first excised followed either immedi- 
ately or within a few days by the neck dis- 
section, or whether the excision of the 
cervical nodes preceded the removal of the 
primary growth. There is no reasonable ex- 
planation as to why the latter method 
should be followed. The ly mph nodes serve 
as a protective barrier, and if they are the 
first to be excised any cell emboli, conse- 
quent on the unavoidable trauma of sur- 
gery, may be deposited beyond the severed 
lymphatics where there is no restraint to 
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growth, or the metastatic emboli may be 
sent to more distant locations where they 
are completely beyond surgical excision or 
beyond the reach of adequate irradiation. 
These considerations obtain either for the 
accepted and standard type of surgery or 
the more modern, but no more efficient 
electro-surgery. 

When the patient with intraoral cancer 
is admitted to the hospital one of three con- 
ditions, other than the primary lesion, 1s 
presented in the condition of the cervical re- 
gion. Either there are no palpable meta- 
static nodes in the neck, or the nodes are 
present but operable, or disease in the 
lymphatic system has so far progressed 
that it is beyond the scope of surgery. This 
classification is based on the surgical aspect 
alone. It does not take into consideration 
the grade of malignancy of the tumor which 
is also a very important factor, and will be 
mentioned later. 

Absence of nodes presumably means 
there are no metastatic nodes. It is very 
common to find a lymphadenitis present 
due to an infected ulcerated primary lesion. 
The diagnosis is made primarily by the 
consistence of the node, that is, whether it 
is soft, firm, or hard, but the repeated 
palpation during the course of treatment 
of the primary is also of value because an 
inflammatory node may be tender, and 
varies in size, diminishing as the intraoral 
infection decreases. A metastatic node 1s 
hard, gradually increases in size and is not 
tender. 

Metastatic nodes to be operable must be 
limited to the same side as the primary 
growth. They must be confined within the 
capsule of the node and also limited in their 
distribution to one chain of nodes, or at 
most, to those lymphatics in two triangles 
of the neck, namely, a submaxillary and 
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upper part of carotid triangle. Inoperable 
nodes are those which have perforated their 
capsule and have infiltrated the surround- 
ing tissue, or which have disseminated 
throughout the neck. Those nodes are also 
considered inoperable which are on the op- 
posite side of the neck to the lesion, or both 
sides. 

It is usually conceded in surgical clinics 
that those nodes are inoperable, the pri- 
‘mary lesion of which is of a very malignant 
character, classified histologically in one of 
the three following grades: epidermoid car- 
cinoma grade 3, transitional cell carcinoma, 
and the lympho-epithelioma. In our con- 
servative method of treating the cervical 
region in intraoral cancer, other contraindi- 
cations to radical surgery are included. 
These will be discussed under the treat- 
ment of inoperable nodes. 

In the care of the cervical region of pa- 
tients with intraoral cancer, we have main- 
tained a policy of conservatism. On ad- 
mission to the hospital both sides of the 
neck are subjected to external irradiation, 
which includes both the primary lesion and 
the regional nodes. This procedure is fol- 
lowed even when no nodes are palpable. 
The dosage and method of irradiation de- 
pend on the type of lesion and the location, 
that is, whether or not complete regression 
is expected from external irradiation alone. 
When interstitial irradiation of the primary 
lesion is indicated, this is done following 
the completion of the external irradiation. 
The patient is then observed frequently 
with special attention directed toward the 
region of the cervical lymphatics. This 
method is based upon the rational assump- 
tion that the cervical nodes serve as a pro- 
tective mechanism to the spread of epi- 
dermoid carcinoma. It is an observed fact 
that the more adult type of cancer of the 
oral cavity metastasizes to one, or at most 
to a limited number of cervical nodes, 
which are a protective mechanism to the 
spread of cancer. This resistance to the 
growth of metastatic cancer cells seems to 
be more marked while the function of the 
node is unimpaired. Ewing has noted that 
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there is in the lymph nodes a period of 
preparation for metastatic implantation, 
evidenced by diffuse hyperplasia, due to 
toxic or septic absorption. Thereby the re- 
sistance of the node 1s lessened in its ability 
to combat the cancerous emboli, either by 
its filtering capacity or its restraint of 
growth by encapsulation in fibrous tissue. 

We do not know how many emboli may 
be destroyed in the lymph nodes, but it has 
been shown experimentally by Hellman 
that not all the metastatic emboli progress 
to tumor formation. 

When the cervical lymph nodes are re- 
sected routinely, or for apparent metas- 
tases, the pathologist often reports in his 
findings a small focus of cancer in one of 
the nodes. Though such a report necessi- 
tates the recording of a metastasis, it is pos- 
sible, had the dissection been done a few 
weeks later, that no cancer would have 
been found. 

To the experimental data may be added 
the more practical and clinical observations 
that a large proportion of those cases ad- 
mitted to the hospital without metastatic 
nodes in the neck will remain free of re- 
gional metastases throughout the course of 
the disease, whether or not the local dis- 
ease or distant metastases progress to a fatal 
termination. It hardly seems justified to 
subject a patient to a major operation un- 
less it is very necessary. By far the greater 
number of patients with intraoral cancer 
are in an advanced age, and are poor risks 
for radical surgery. Besides the toxemia 
which often. accompanies the oral car- 
cinoma, the general health is further im- 
paired by undernourishment and fluid de- 
pletion. Painful mastication and degluti- 
tion are the most common symptoms of 
oral cancer, and are usually the only symp- 
toms. The fluid depletion can be quickly 
overcome, but the undernourishment is a 
dificult problem in a debilitated patient of 
later life, when the recuperative power is 
diminished. The operative mortality follow- 
ing radical neck dissection has not been 
reported. Available statistics include those 
cases in which both the primary and cervi- 
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cal regions are operated upon, and the re- 
gion most frequently studied is the tongue. 
This necessarily carries a higher mortality 
rate because of the local infection and the 
pulmonary complications which often fol- 
low. Morestin had a mortality of over 20 
per cent in his series subjected to the com- 
bined radical operation for cancer of the 
tongue. Such a death rate is prohibitive 
to radical surgery. The same percentage 
will not be attained when the tongue is ir- 
radiated, and the neck dissection is the 
only surgery done, nor will the mortality 
be as high for surgery for carcinoma of 
other portions of the oral cavity; neverthe- 
less the infrequency of cervical metastases 
strongly favors the conservatism which we 
have practiced in dealing with the regional 
lymphatic system in oral carcinoma. 

| reported in 1927 a group of 983 cases of 
oral carcinoma admitted to the service with- 
out metastatic nodes, of which 79.9 per 
cent remained free of nodes during the 
period of observation, or for at least two 
vears. Not all of these patients remained 
free of disease, and many died of either 
local disease, distant metastases, infection 
or intercurrent disease within the two-year 
interval. Nevertheless radical neck dissec- 
tion would not have prolonged life in such 
cases, and besides the immediate mortality 
following operation, the surgical procedure 
would have lowered the general resistance 
both to the carcinoma and to infection, and 
thereby, in all probability, would have 
shortened the duration of life of the whole 
group. 

Studied from another aspect, it 1s 
learned from this report that of the 1,363 
patients in the whole group, 983, or 70 per 
cent, were admitted without palpable 
nodes, whereas 175§ had operable nodes, 
and 205 patients presented inoperable 
nodes. If a neck dissection had been done 
on all cases except the inoperable group 
there would have been 1,158 surgical oper- 
ations on cervical lymphatics, whereas only 
372 patients had or developed operable 
nodes. It 1s a known fact that metastases 
occasionally occur on the side of the neck 
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opposite to the lesion, or on both sides 
simultaneously, so this would again de- 
crease the number of cases suitable for 
surgery. 

New and Childrey recently reported that 
32.2 per cent of their cases of cancer of the 
tonsil were free of cervical metastases when 
first admitted to the Mayo Clinic. But can- 
cer of the tonsil manifests itself in the 
cervical nodes earlier and more frequently 
than any tumor of the oral group. This re- 
port does not give the proportion of the re- 
maining 67.8 per cent that was operable or 
inoperable, but it may be assumed that 
many were in the latter stage. I found 
nearly one-third of all cases of carcinoma of 
the tonsil had inoperable metastatic nodes 
on admission to the hospital, and nearly 
half of all admissions presented no evidence 
of cervical metastases. 

A detailed study in a surgical clinic of the 
cervical nodes in cases of carcinoma of the 
several regions of the oral cavity would as- 
sist greatly in determining the frequency of 
metastatic nodes, and help to reach a bet- 
ter agreement between general surgeons 
who care for a considerable number of cases 
of oral carcinoma and the group of the pro- 
fession that is devoting all its attention to 
cancer therapy. Such a study would un- 
doubtedly discourage the routine neck dis- 
section. 

Simmons has reported on this phase of 
the work. In 20 cases without palpable 
metastases, carcinoma was found in the 
nodes of 7 cases following excision, and the 
other 13 cases had no demonstrable metas- 
tases in the regional nodes. Since routine 
neck dissection is not done at the Memorial 
Hospital, we do not have any data on the 
frequency of metastatic cancer in the cer- 
vical nodes, when palpation does not reveal 
its presence. 

Cases with operable metastatic nodes 
present no special problem, except the ac- 
tual surgical technique. We all agree on the 
procedure to be followed, that is, the nodes 
should be surgically eradicated. When 1n- 
dicated, the dissection should be unilateral 
and complete, with removal of the contents 
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of the posterior as well as the anterior tri- 
angles, together with the sternocleidomas- 
toid muscle and internal jugular vein. Bart- 
lett has very ably and adequately de- 
scribed the surgical anatomy of the neck 
and the technique of neck dissections. But 
his indications for this procedure are too 
comprehensive, including, as they do, dis- 
eases with which even the most radical sur- 
gery cannot cope, namely, lymphosarcoma 
and Hodgkin’s disease. 

Lesser procedures must be carried out 
for very definite reasons, the most com- 
mon one being age and debility in a patient 
with an adult type of primary growth and 
a single metastatic node. This exception is 
more applicable to cases with lesions of the 
anterior portion of the oral cavity, which 
are more apt to have metastases in the sub- 
maxillary region. Even in such cases, by a 
full submaxillary incision in the posterior 
region, the upper deep group of nodes can 
be easily excised. In this procedure the 
nodes over the carotid bulb must be in- 
cluded in the excised mass. Other than the 
nodes draining each individual region of 
the mouth, the carotid bulb node is the 
most frequently involved, though it is usu- 
ally a secondary deposit from a regional 
node, that is, from the submaxillary node in 
anterior oral lesions, or from the upper deep 
cervical group in posterior oral lesions. 

In all dissections, whether complete uni- 
lateral, or the limited type, before closing 
the wound, gold tubes of radon are buried 
in the locations where the lymphatic chan- 
nels have been severed, especially where a 
recurrence is most likely to manifest itself. 

The treatment of inoperable metastatic 
cervical nodes should be conservative. In 
surgical clinics where the physical agents, 
radium and roentgen rays, are not avail- 
able, an attempt is made to eradicate ad- 
vanced metastatic carcinoma by extensive 
surgery. It is the only means that can be 
offered for cure or palliation. At Memorial 
Hospital we do not attempt the excision of 
metastases in cases that offer practically no 
possibility of cure. In this class are in- 
cluded cases which present one or more of 
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the following conditions: the carcinoma has 
perforated the capsule of the node and has 
infiltrated the surrounding tissue; the 
nodes are locally operable, but the primary 
tumor is very extensive and probably un- 
controllable; operable nodes in debilitated 
patients unable to withstand surgery; 
cross metastases and bilateral metastases; 
recurrent nodes, and metastases from tran- 
sitional cell carcinoma and lympho-epi- 
thelioma. 

There are also the very advanced metas- 
tases from all histological gradations of pri- 
mary lesions, which have progressed far be- 
yond surgical eradication. 

All the above types of cases are subjected 
to external irradiation on admission to the 
hospital. The more advanced cases, in 
which only the mildest palliation can be ex- 
pected, receive only this type of treatment 

external irradiation, the dosage depend- 
ing on the general condition of the patient 
and the stage of the disease. Many cases 
of transitional cell carcinoma and lympho- 
epithelioma require and receive no other 
type of irradiation, though a few need the 
implantation of radon to attain the best re- 
sults. 

Patients with transitional cell carcinoma 
or lympho-epithelioma, when they are 
physically able to stand such treatment are 
given two or three skin erythema doses of 
external irradiation to each side of the neck 
over a period of two to three weeks, equally 
divided into daily doses. This dosage is 
usually sufficient to care for the local dis- 
ease of these radiosensitive types of dis- 
ease. If a localized nodule remains after the 
heavy external irradiation, this is treated 
by implanting the mass with gold tubes of 
radon. 

The interstitial irradiation is done in one 
of two ways. In the advanced stage of 
metastases, the gold tubes are implanted 
directly through the anesthetized skin, be- 
ing distributed uniformly throughout the 
mass. No attempt should be made to eradi- 
cate the disease totally when it has pro- 
gressed so far that it is adjudged hopeless. 
The large volume of tissue precludes the 
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possibility of giving sufficient dosage, be- 
cause the amount of radon required to de- 
liver the lethal dosage to a tumor increases 
rapidly in larger masses. This is expressed 
in figures by the following comparison: to 
deliver 10 S.E.D. to a node I cm. in di- 
ameter, 2 mc. of radon is required, but if 
the mass is 6 cm. in diameter, 54 mc. is 
necessary to give the same dosage. The 
amounts are relatively larger for tumors of 
greater diameter. 

Neither the surrounding tissue nor the 
patient can tolerate such large amounts of 
radiation. 

There is also the danger of necrosis in the 
large masses, because the blood supply is 
already limited. The added trauma of the 
radiation is very likely to cause a massive 
necrosis, even without the presence of in- 
fection. The result of such necrosis is an 
ulcerated wound, with a neoplastic base. 
The infection then becomes uncontrollable, 
and the attempt to attain palliation makes 
the patient more uncomfortable and has- 
tens his death. 

The less advanced cases and also those 
considered inoperable for previously men- 
tioned reasons, are first given external ir- 
radiation. Later, the patient is admitted to 
the hospital for surgical exposure of the 
mass for the implantation of radon. This 
method is much better for proper and ac- 
curate implantation of radon, which can be 
buried in the tumor under direct vision. 
Moreover, the stage of disease which lends 
itself to this form of therapy is more favor- 
able, both clinically and physically. The 
node can be reached under local anesthesia 
with very little difficulty, and at the same 
time important blood vessels and nerves 
can be avoided. A gold tube too near a ves- 
sel may cause necrosis with consequent 
hemorrhage; one too near a motor nerve 
will cause paralysis of a nerve, or if too 
near a sensory nerve, intolerable pain. 

A limited invasion of the skin by the 
neoplastic nodes does not prevent the ex- 
posure and implantation, because a portion 
of the skin can be excised in exposing the 
node, and after placing the interstitial radi 
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ation, the wound is either closed by under- 
mining the edges, or the small defect 1s 
filled with antiseptic packing, and allowed 
to granulate. This latter method is to be 
avoided if possible because the intense 
radiation impedes the production of gran- 
ulation tissue and may permit profuse 
growth of bacteria on devitalized tissue. 

In this surgical procedure, the most care- 
ful asepsis must be observed. The car- 
cinomatous tissue is a good culture me- 
dium, but devitalization by irradiation per- 
mits a vigorous growth of bacteria. 

Since the conservative method has been 
applied to the inoperable nodes, the results 
have been markedly improved. This im- 
provement cannot be learned altogether 
from a statistical study. It is more obvious 
from clinical observation. 

Moreover, as experience is gained in the 
use of gold tubes, the inoperable group has 
been enlarged, until at the present time, the 
cases considered suitable for radical surgery 
seem to be reaching a minimum. 

The following report is intended to be 
only a cross-section study of the types of 
cases admitted to Memorial Hospital. The 
years chosen for this study were 1925 and 
1926. These years were chosen because it 
was in the first named year that radon in 
gold filtered implants was made available by 
Kailla. They also permit the study of cases 
over a five-year period. 

It must be remembered that we were not 
thoroughly familiar with the use of gold 
tubes at that time, and therefore the results 
are hardly comparable to the results we are 
now getting. 

This analysis will be a group analysis of 
the 234 cases of microscopically proved le- 
sions of the oral cavity—consisting of car- 
cinoma of the tongue, tonsil, floor of 
mouth, inferior maxilla, mucosa of the 
cheek, soft palate, superior maxilla, and the 
antrum. 

Of the 234 cases admitted to the hospital 
during the two years, 123 did not have 
palpable metastatic nodes, a percentage of 
$2.5 per cent, and of these 123 patients 
without nodes, only 29, or 23.5 per cent, 
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developed metastases. Sixteen of the 29 
cases developed inoperable nodes, that is, 
the nodes were so located that radical dis- 
section seemed contraindicated. The nodes 
were on the opposite side of the neck, on 
both sides, or there were distant metas- 
tases. In a few instances a long interval be- 
tween observations because of carelessness 
or ignorance of patients permitted a meta- 
static deposit to progress beyond the oper- 
able stage. But such instances were a dis- 
tinct minority, and are not sufficient to 
argue for a routine dissection, when all the 
figures are considered. 

Only 46 patients were admitted with 
operable nodes, that is, a percentage of 
19.6 per cent. To these may be added the 13 
who developed operable metastases after 
admission, a total of $9 patients. 

Of the $9 patients, a complete neck dis- 
section was done on 37, and a partial dis- 
section on 13. The other g patients either 
refused operation, were lost track of, or died 
before the operative procedure. The 13 
partial dissections were those operations 
confined to submaxillary, and submaxillary 
and upper deep cervical group in poor 
surgical risks with a lesion of the anterior 
region of the mouth. 

The presence of nodes brings up the 
question of diagnosis, that is, whether they 
are inflammatory or metastatic. In this 
series of cases only those cases proved by 
section in the operable group, were classi- 
fied in this group. There were several cases 
clinically diagnosed as metastatic, but 
proved to be inflammatory when nodes 
were submitted for histologic study. 

Metastatic node or nodes were diagnosed 
by palpation 67 times, and in $0 instances 
the diagnosis was verified. This is a per- 
centage of 74.6. Simmons reported 22 cases 
clinically diagnosed as metastases, with a 
histologic verification in 12, or $4.5 per 
cent. The error in diagnosis is more fre- 
quent in Simmons’ report, and will probably 
be so when further investigated, i.e., in the 
direction of safety, diagnosing inflamma- 
tory nodes as metastatic, rather than find- 
ing neoplastic emboli in unsuspected nodes. 
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A large percentage of patients were ad- 
mitted with the cervical nodes in an in- 
operable stage. In this series there were 65 
such cases, a percentage of 27.7. To the 65 
with inoperable metastases is added the 
group developing inoperable nodes, 16 in 
number, totalling 81 cases, which consti- 
tute 34.6 per cent of the 234 patients. 

As experience is gained, the operable 
group is constantly being decreased, and 
the inoperable increased. The relatively 
poor results of surgical treatment of oper- 
able nodes, compared with the improving 
results of the more conservative therapy of 
exposure of the nodes and insertion of ra- 
don, urges us to continue to treat more 
cases conservatively. 

In the group of 81 cases of inoperable 
nodes, there are § free of disease for five or 
more years. These figures are for the group 
that would be classed inoperable in any 
clinic. It is certain that the later reports will 
show a much higher percentage as the 
earlier cases are included. | believe the per- 
centage cures of the whole inoperable 
group, as classified on our present basis, 
will about equal the percentage cures of the 
operable group. 

To properly evaluate the 6.2 per cent 
clinical cures in the inoperable cases, it is 
necessary to consider separately the sev- 
eral locations of the primary tumor. There 
are no five-year clinical cures in those pa- 
tients having had carcinoma of the tonsil, 
floor of mouth, inferior maxilla, mucosa of 
cheek, antrum, or superior maxilla. The 
tonsil lesions are usually very malignant 
and metastasize widely, so that the control 
of the cervical region may be of no avail in 
attaining a five-year freedom from disease. 

Lesions of the floor of the mouth and in- 
ferior maxilla often involve the local cer- 
vical region by extension, which makes the 
treatment more difficult. Moreover, sepsis 
is a frequent cause of death. 

In those cases with lesions of the pos- 
terior portion of the cheek, superior maxilla 
and antrum, the primary growth is difficult 
to control, and the associated sepsis and 
bone necrosis are often the cause of death. 
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Of the tongue cases with advanced meta- 
static nodes, the five-year clinical cures 
amounted to 14.4 per cent, and there were 
27 such cases, so the percentage figure is 
quite reliable. 

The 20 per cent cure in soft palate car- 
cinomata is based on only 5 cases. This 
lesion 1s usually very malignant, and cer- 
vical nodes appear bilaterally in s0 per 
cent of all cases. (This figure is based on a 
larger series of cases previously reported by 
me.) 

These sufficient in them- 
selves to indicate a continuance of the con- 
servative policy of treating the cervical 
lymphatic system tn intraoral cancer. This 
conservatism is applicable both to the 
groups of cases without cervical nodes, and 
to those with advanced inoperable meta- 
static nodes. The clinical observations of 
the improved results in the later cases, 
since greater experience has been gained in 
the use of gold tubes, are a further incen- 
tive for conservative therapy. | am sure 
that the figures of a later date will prove 
this to be a well founded opinion. 
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intraoral carcinoma are admitted to the 
hospital without metastases to the cervical 
lymph nodes. 

Very few patients admitted without 
cervical lymphatic metastases develop 
metastases in that region. 

3. The cases without cervical metas- 
tases, and those with inoperable metastases 
constitute most of the cases admitted to 
the hospital. 

4. Palpable nodes in the cervical region 
are often hyperplastic nodes. Differential 
diagnosis is difficult. 

5. Errors in diagnosis are more apt to be 
made in diagnosing hyperplastic nodes as 
metastatic, rather than metastatic nodes as 
hyperplastic. 

6. Operability of the cervical nodes is de- 
termined not only by stage of the metas- 
tases, but also by the grade of malignancy 
of the primary lesion. 

7. Conservatism is maintained at Mem- 
orial Hospital in the care of patients with- 
out cervical lymphatic metastases, and the 
field of operable nodes is being narrowed as 
experience is gained in the use of gold tubes 
in the advanced and borderline cases of 
cervical metastases from intraoral car- 
cinoma. 
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DISCUSSION ON 

Dr. Epwin C. Ernst, St. Louis, Mo. I think 
all of us who have been following these very 
interesting discussions have made occasional 
mental reservations of at least a few doubtful 
conclusions reached by the essayists. 

The treatment of choice, whether surgery or 

radiation in the type of malignancy under dis- 
cussion after eliminating the primary lesion, in 
my opinion continues to remain at least a de- 
batable question. 
_ The surgical attack of this problem has been 
presented most convincingly by the essayists. 
The motion pictures by Dr. Fischel describing 
the operative technique necessary in these cases 
in the treatment of the metastatic cervical 
nodes does stimulate one towards conservatism 
as a routine procedure of such heroic measures. 
Nevertheless, we must eventually face the facts 
and if the end-results in our future statistics 
justify such an extensive operative removal of 
cervical nodes in all cases, greater emphasis 
must necessarily be placed in that direction 
without qualification. 

I am inclined to feel that many of us as radi- 
ologists are reluctant to be as positive as the 
surgeons have been this morning since we re- 
alize that there remain for analysis a multi- 
plicity of undeveloped problems. For example, 
the question of the relative degree of potential 
malignancies in palpable or doubtful glandular 
cervical indurations is important from a thera- 
peutic as well as a statistical standpoint. In re- 
porting cures by the radiation method these 
factors must be taken into consideration. 

Many other factors complicate the correct 
analysis or true evaluation of the treatment of 
choice in the average type of lesion. Greater 
consideration must be given the individual case, 
the pathological findings, the possible anatom- 
ical distributions. The hospital type of cases 
that have been discussed by Dr. Fischel are cer- 
tainly the most difficult groups to analyze and 
treat and this is equally true of other free can- 
cer institutions. This condition only adds to our 
present complications and difficulties in arriv- 
ing at the true evaluation of the preferred 
method of attack. 

My personal experiences in the treatment of 
the local malignant lesions have led me to pre- 
fer with a few exceptions radiation therapy 
methods. With reference to the subsequent 
control of the glandular metastasis, the individ- 
ual case and the attending complications will 
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always remain the deciding factors in my esti- 
mation as to which method or methods should 
be employed, surgery, irradiation or a combina- 
tion of both. 

If there is any doubt or indecision as to the 
treatment of choice of potentially malignant 
glandular cervical metastasis, I always retain 
an open mind and frequently advise a block 
dissection. 

We must remember in all of this work and the 
treatment of these conditions that the proper 
selection of the type or method of application 
of radium or roentgen rays or a combination of 
both must be given due consideration. The his- 
tological phases of the lesion to be treated are 
factors of equal comparative importance. In- 
complete surgery may produce widely different 
end-results not unlike indifferent irradiation 
methods. 

In recent years, however, irradiation methods 
have steadily improved to the extent that at 
least the immediate results have shown prog- 
ress in the effectiveness of this method and fu- 
ture analytical observations of the actual corre- 
lated and comparative results will help us 
eventually to better evaluate the various ther- 
apy methods and their specific indications. 

Dr. Georce W. Grier, Pittsburgh, Pa. 
Those of us I think who have been attending 
meetings of the American Radium Society regu- 
larly for the last fifteen years must realize that 
we are gradually making progress in the treat- 
ment of oral cancer. When we started in this 
field some fifteen years ago it was debated 
whether radiation was the proper treatment for 
the intraoral lesions. This morning after listen- 
ing to the surgeons it seems that practically all 
primary cases are suitable for radiation ther- 
apy. We have practically reached the stage 
where we almost assume that the cure of the 
primary lesion is to be expected, and we all rec- 
ognize that the treatment of the metastases is 
the most difficult part of the problem. 

Now we come to two different types of cases, 
one in which we cannot recognize any definite 
type of metastasis, and it seems that both the 
surgeon and the radiologist think we should use 
his method of treatment. I was rather surprised 
to hear the surgeons say that in those cases in 
which we cannot recognize enlarged glands they 
believe radical surgery should be used. Perhaps 
if we radiologists would take this view we might 
improve our results considerably. Certainly in 


VoL. No. 2 


those cases in which we cannot palpate glands 
we are apt to treat them less intensively, and 
if we would treat these cases the same as we do 
those with known metastases perhaps we could 
increase our good results. My experience is that 
most of the poor results are due to under-treat- 
ment. Unless we follow Coutard’s line of treat 
ment we cannot carry out this radical work, 
but | think we might approximate his idea by 
Pfahler’s idea of saturation therapy. I have 
been carrying out this idea more and more, with 
decided improvement in cases in which cervical 
metastases are evident. I think this is the line 
along which we should try to improve our re- 
sults. We should treat our patients much more 
intensively than we have in the past. We are at 
a disadvantage when we attempt to argue with 
surgeons on this, because we have no definite 
proof that the cases we have cured were malig- 
nant whereas the surgeon has that proof. The 
only thing we can do is to go ahead and treat 
these cases to the best of our ability and at- 
tempt to prove that our method is effective. 
Dr. CHartes L. Martin, Dallas, Texas. 
Since | took a firm stand in favor of irradiation 
for cancer of lip in a paper read before this So- 
ciety vesterday, I feel impelled to enter this 
cannot quote statistics in the 
short time allotted to me here but a careful 
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study of 119 of our own cases over periods va- 
rying from five to ten years has convinced me 
that just as many primary malignant lesions on 
the lip can be cured with efficient irradiation as 
with Irradiation is the method of 
choice because it has a decided economic ad 
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vantage and gives cosmetic results that cannot 
be produced by any other therapeutic measure. 

Many misconceptions have arisen relative to 
the value of block dissections of the neck in lip 
cancer. Surgeons have a great deal to say about 
their good results in dissections where no glands 
are palpable. In our own series of cases no sur- 
gical procedures on the neck were attempted on 
any patient without palpable glands but the 
percentage of patients alive for five years is al- 
most identical with that claimed by some of our 
best surgeons who did block dissections on ev- 
ery case. The percentage of patients cured by 
neck surgery after the glands have become in 
volved is exceedingly small and we believe that 
Quick’s rules covering the indications for the 
operation constitute the best guide now avail- 
able. There is a certain mortality attached to 
radical neck dissections and in my opinion they 
are done much too often. 
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Dr. Witttam H. Cameron, New York City. 
In discussing the relative merits of surgery and 
irradiation in cancer, we should remember that 
modern surgery is an old and well-established 
form of treatment—a single form of treatment 

-while modern irradiation, practiced for about 
two decades, assumes many forms. I may make 
this statement because, during the first fifteen 
year period in radium therapy, the radium used 
was indiscriminately measured—a fundamental 
error that cannot be overlooked—and because 
surgery, as a rule, is weighed against radium as 
though radium were also a single agent. 

Generally speaking, radium therapy has, 
during its comparatively short therapeutic his- 
tory, proved its worth in radiosensitive malig- 
nant lesions and, if this is true, why risk opera- 
tion in this particular group? On the other 
hand, why subject lesions to intensive irradi- 
ation in cases that are proved to be radioresist- 
ant? If we must have a controversy, why not 
over the best method to use in determining 
whether the individual lesion is or is not radio- 
sensitive? 

Dr. ALtBert Los Angeles, Calif. 
The Radium Society has been honored by hav- 
ing three of America’s distinguished plastic sur- 
geons contribute to its scientific program. I 
doubt if anyone in the world could have excelled 
the brilliant surgery which has been so graph- 
ically demonstrated. However, I cannot refrain 
from taking issue with Dr. Blair in what I be- 
lieve to be the unnecessarily drastic surgery in 


cancer of the lower lip. Many of us have seen a 
great number of patients with just as serious 
involvements as those shown here today, alive 
and well from ten to twenty years after radia- 
tion treatment, and, I must add, with consid- 
erable less dishgurement than shown by the 
examples which have just been presented. We 
cannot, of course, get along without surgery, 
but it would seem best to effect an intelligent 
coalition such as that at the New York Memo- 
rial Hospital, where teamwork and cooperation 
between the pathological, physical, surgical, 
and radiation departments have achieved re- 
sults which are second to none. 

Dr. Burton J. Let, New York City. I feel 
greatly indebted to Dr. Blair and Dr. Fischel 
for their presentations. We who arranged the 
program thought it would be enlightening to 
have these two excellent plastic surgeons in the 
country present their work. If I had an oral 
carcinoma with metastatic nodes and had Dr. 
Blair or Dr. Fischel available I would be 
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tempted to submit myself to either of them for 
operation, but these men are exceptional. The 
excellent work done by Dr. Martin in proving 
the histology of nodes by aspiration biopsy is 
in constant use at the hospital. The biopsy is 
done with an 18 gauge needle and a Record 
syringe under novocain anesthesia, and a his- 
tologic diagnosis can be made in three or four 
minutes. As Dr. Duffy pointed out, the palpa- 
ble node which is hard and the one which is soft 
should be differentiated clinically. In the so- 
called transitional cell carcinoma, which § 1s 
highly radiosensitive, irradiation often cures 
the disease. 

To decide whether surgery alone, or surgery 
combined with irradiation is the method of 
choice in treating metastatic cervical nodes, 
one thousand cases treated by experts such as 
Dr. Blair and Dr. Fischel, should be placed side 
by side with a thousand cases treated by the 
other method. This Society should stimulate 
and support an analysis of the clinical end- 
results of a large series of cases treated by these 
two methods. 

Dr. Brarr (closing). I realized when I ac- 
cepted your very flattering invitation that what 
| had to present would be far from generally 
acceptable. To save any misunderstanding, | 
will repeat that unless there is some special 
contraindication in the particular case, it is our 
practice and teaching to make a routine radical 
removal of not only the lymph nodes but also 
of the lymph-bearing tissues of the associated 
drainage area either subsequent to or at the 
time of destruction of a squamous epithelioma 
of the lower lip, tongue, cheek, floor of mouth, 
lower gum, nasal or oral pharynx. This removal, 
however, does not necessarily include the lym- 
phatic vessels between the primary lesion and 
the related nodes. After hearing Dr. Martin’s 
presentation, you might think we would con- 
sider ourselves licked and quit, but we are not 
yet quite ready to give up. Ordinarily I will, in 
a discussion, avoid any direct attack on any 
statement made on the floor, but I feel called 
upon now to indulge in an exception to this rule. 
kor many years | have regarded Dr. Burton 
Lee as the most outstanding man we have to- 
day engaged in therapeutics of cancer, and it 
was partly because this invitation came through 
him that | accepted it. | believe the suggestion 
which he cited, namely, to aspirate a possibly 
cancerous node, to be absolutely unsurgical, 
that a negative microscopic finding would be 
without meaning, and that the procedure itself 
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is not without grave risk to the patient if the 
gland is cancerous. The propriety of watchfully 
waiting on the behavior of lymph nodes may be 
a matter for discussion, but it is my firm belief 
that trauma to these nodes, less than absolute 
removal, might be very dangerous. Too often 
we have seen quiescent cancerous nodes light 
up after an injury, surgical or otherwise, to re- 
gard it as a coincidence, and we must not forget 
that the infection in these nodes can lie dor- 
mant and inevident for quite a number of vears 
after the primary growth has been eradicated. 

I believe some of those who did me the honor 
to discuss my paper missed the fact that all but 
two of the cases shown had been previously 
treated elsewhere by irradiation. We have a 
number of such cases sent to us just as you have 
unsuccessful previously operated cases sent to 
vou. 

Dr. Stewart (closing). |enjoved very much 
the presentations by Dr. Blair and Dr. Fischel, 
and the motion picture of Dr. Fischel’s was 
very impressive; perhaps a little too impressive. 
If a patient were to see it he would never have 
the work done. I think when we are dealing 
with cancer if that type of operation gives a 
sufficient percentage of cures it is justifiable. Dr. 
lischel was not very definite in his statement 
of percentage cures in the cases with glandular 
metastases, and the only one who will give defi- 
nite statistics 1s Bloodg: vod. He reports only I 
per cent five-year cures when the glands are in- 
volved from intraoral malignancies. | am not 
sure that routine radical operation with only a 
10 per cent chance of cure is a justifiable pro- 
cedure. I feel that we should be a little more 
conservative and reserve operation for those 
cases in which there is a more resistant type of 
tumor. As Dr. Grier brought out, we have re- 
lied too much on too limited dosage. | think 
most of us agree that the roentgen treatment 
as used three years ago, for instance, would not 
control neck metastases. We must give more 
intensive external irradiation and if this is not 
sufficient reinforce it by implanting radium into 
the nodes. 

As all the preceding speakers have objected 
to Dr. Blair’s surgical treatment of carcinoma 
of the lip, it would appear that I am tollowing 
the lines of least resistance by doing so. That 
is not the case. | would be untrue to my prac- 
tice and beliefs should I sponser surgery for car- 
cinoma of the lip. However, some of the ad- 
vanced local lesions we excise with cautery and 
the repair is done by Dr. Blair’s method. 
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A factor that must not be forgotten is that 
complete removal of cervical lymph nodes 1s 
impossible and recurrences following radical 
surgery are common. Therefore a prophylactic 
neck dissection is a farce. Irradiation is more 
logical for prophylaxis. If nodes develop in ra- 
dioresistant carcinoma they should be removed 
widely The radu e and inoperable nodes 
must be treated by irradiation. 

| am therefore forced to conclude that cer- 
vical metastasis, like cancer anywhere else, is 
not a problem for surgery or radiology. It re- 
quires the combined efforts of all medical sci- 
ence and then leaves much to be desired. 

Dr. Kiscuer (closing). | do not consider bi- 
opsy by the puncture-aspiration method ap 
plicable to cervical lymph nodes suspected of 
containing metastatic cancer. Cervical lymph 
nodes often contain infectious material and 
puncture of the lymph gland capsule may easily 
spread the infection. Also, one gland negative 
for cancer does not mean all glands are free. 
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Considering the whole discussion, it seems to 
me just as rational to do a complete surgical re- 
moval for cancer of the mouth as anywhere in 
the body. Whenever we can get at the lines of 
spread of cancer through lymphatic channels 
and can take them out without danger no one 
questions the correctness of the complete op- 
eration. In cancer of the breast no one removes 
the breast and leaves the axilla alone, and I 
think it is just as bad treatment for cancer of 
the lip to treat the primary lesion and leave the 
nodes of the neck alone. 

| was accused of not giving statistics on me- 
tastases. I believe such as they are they will be 
found in the body of my article. My series, as 
well as | could analyze it, showed 25 per cent 
of five-year cures in cases of proved metastasis 
to lymph glands of the neck. I think if I had 15 
such cases alive for five years after operation 
the significant thing would be that they at least 
were alive regardless of the total number of 
cases treated. 
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REPORT OF COMMITTEE ON THE COSTS 
OF MEDICAL CARE 


ITS SIGNIFICANCE TO THE MEDICAL PROFESSION 


Hk. re cently published report of the 

Committee on the Costs of Medical 
Care is of special interest to the medical 
profession. This interest arises not only be- 
cause of the possible etfect of various recom- 
mendations upon the practice of medicine 
but especially because of the direct and in- 
direct effects upon the public welfare which 
adoption of some of the recommendations 
would undoubtedly produce. Widespread 
attempts are to be made to put into effect 
some of the recommendations of the ma- 
jority of the Committee, especially those 
which propose the reorganization of the 
medical profession into groups and those 
which advocate the payment for medical 
care through insurance. 

It was only on these two questions that 
there was radical divergence of opinion 
within the Committee. There was unani 
mous agreement upon the necessity for 
strengthening and extending public health 
activities, for certain changes in medical 
education and for coordination of medical 
services in each state and local community. 
The medical profession will undoubtedly 
lend its influence and support to movements 
to put these recommendations into effect. 
The profession has alw avs maintained 
leadership in the prevention of disease and 
in matters of medical education. Charges 
have been made that medicine is ultra- 
conservative and unprogressive. Its con- 
servatism has been manifested particularly 
in combating the use of nostrums and the 
activities of quacks. Such conservatism has 
repeatedly saved the people from exploita 
tion. The tremendous progress of the science 
and art of medicine in the past fifty vears is 
sufficient refutation of the charge of un 
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progressiveness. The charge has arisen be- 
cause the medical profession insists upon 
careful scrutiny of changes in the methods 
of caring for the sick. The profession is 
especially concerned that new methods or 
procedures be founded upon the sound basis 
of past experience or upon careful experi- 
mentation. At the present moment many 
new methods of medical practice are under 
trial in various parts of the United States. 
It is apparent that many of them are simply 
types of contract practice extended to larger 
blocks of the population than heretofore 
and many of them with the added danger of 
a lay-controlled corporation in charge of 
medical practice. It has been demonstrated 
by innumerable experiments that contract 
practice, as usually carried on, is degrading 
to the medical profession, contributes noth- 
ing to medical progress and results in an 
inferior grade of medical care. The majority 
report of the Committee on the Costs of 
Medical Care offers essentially this solu- 
tion for the future. They recommend, first, 
that the medical profession be organized 
into groups, and, second, that these groups 
furnish medical care through some type of 
contract with groups of laymen, the service 
to be financed through insurance. 

The first recommendation of the Com- 
mittee is as follows: ‘““The Committee rec- 
ommends that medical service, both pre- 
ventative and therapeutic, should be fur- 
nished largely by organized groups of 
physicians, dentists, nurses, pharmacists, 
and other associated personnel. Such groups 
should be organized, preferably around a 
hospital, for rendering complete home, 
office, and hospital care. The form of organ- 
ization should encourage the maintenance 
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of high standards and the development of 
preservation of a personal relation between 
patient and physician.” 

It is clear both from the wording of the 
recommendation and from the explanations 
in the text that the Committee contem- 
plates a system of practice quite different 
from that carried on by what has been un- 
derstood heretofore as group practice. Un- 
der this recommendation the entire medical 
profession is to be concentrated into groups, 
preferably very large groups, in medical 
centers. The Committee’s statement with 
regard to this is as follows: “The Com- 
mittee’s most fundamental specific pro- 
posal is the development of suitable hos- 
pitals into comprehensive community medi- 
cal centers, with branches and medical sta- 
tions where needed, in which the medical 
professions and the public participate in 
the provision of, and the payment for, all 
health and medical care, with the profes- 
sional aspects of the service under the con- 
trol of professional personnel.” 

This plan has the familiar aspects of so- 
called big business organization. There is 
little in the present state of industry or the 
economic situation of the world to make it 
seem desirable to extend into the manage- 
mentof the professions those methods which 
have been in operation in industry and 
business. “Organization” has been almost 
a fetish in the business and industrial world 
but the medical profession has not been 
generally attracted to its worship. The fol- 
lowing paragraph from the minority re- 
port of the Committee on the Costs of 
Medical Care probably represents the atti- 
tude of most of the medical profession on 
this subject: ““The medical center plan is 
the adoption by medicine of the technique 
of big business, that is, mass production. 
It seems almost impossible for those who 
are not engaged in the practice of medicine 
to understand that the profession of medi- 
cine 1s a personal service and cannot adopt 
mass production methods without changing 
its character. It is always the individual 
patient who requires medical care, not dis- 
eases or economic classes or groups. The 
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neglect of this principle in other fields has 
brought serious evils that are now being 
corrected only with great difficulty.” 

An important fact which should always 
be considered in connection with plans for 
group practice and group payment is the 
well established one that about 8o per cent 
of all illnesses are simple in nature and can 
be adequately treated by a general prac- 
titioner without the aid of specialists or 
elaborate apparatus. 

Another fact that has been overlooked 
by the majority of the Committee on the 
Costs of Medical Care is that multiplica 
tion of clinics and groups in large cities in- 
evitably results in providing expensive 
equipment far beyond the communities’ 
needs. Every additional group must have 
its specialists with all necessary equipment 
for their use even though the city may al- 
ready be well supplied with such equip- 
ment. The minority of the Committee said 
with regard to this: “It serves no good pur- 
pose to reduce overhead in_ individual 
clinics if the total cost to the community is 
increased through duplication of plants.” 
The views of the minority on the subject of 
group practice were summarized in the fol 
lowing paragraph: 

“The minority recognizes the advantage 
of group practice under certain conditions, 
especially in communities where practi 
cally all of the physicians can be joined in 
one, or at the most, in two groups. It does 
not believe that group practice offers any 
real solution to the problems of the cost of 
medical care except under very restricted 
conditions. The dangers of group practice 
are already apparent and the advantages 
either to the medical profession or to the 
public are limited.” 

The other recommendation of the Com- 
mittee which caused disagreement and 
which has created much discussion is as 
follows: “The Committee recommends that 
the costs of medical care be placed on a 
group payment basis, through the use of 
insurance, through the use of taxation, or 
through the use of both of these methods. 
This is not meant to preclude the continua- 
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tion of medical service provided on an in- 
dividual fee basis for those who prefer the 
present method. Cash benefits, 1.e., com- 
pensation for wage-loss due to illness, if and 
when provided, should be separate and dis- 
tinct from medical services.” 

The insurance plan favored by most of 
the majority was of the voluntary type. A 
few were in favor of immediate state con- 
trol of medical practice through compulsory 
types of insurance. 

The minority report makes the follow- 
ing statement relative to voluntary types 
of insurance: “‘It seems clear that recom- 
mendations for further trial and expansion 
of voluntary insurance schemes in_ the 
United States are entirely inconsistent 
with the Committee’s own findings. ‘To 
recommend that our own country again 
experiment with discredited methods of 
voluntary insurance is simply to ignore all 
that has been learned by costly experience 
in many other countries as well as in our 
own. Voluntary insurance systems are now 
in operation in many parts of the United 
States and are increasing in number and in 
size. In many places these schemes are be- 
ing operated in accordance with the plan 
recommended by the majority of the Com 
mitte, that 1s, by making contracts with 
organized groups of the medical profession. 
That they are giving rise to all the evils in 
herent in contract practice 1s well known. 
Wherever they are established there is 
solicitation of patients, destructive compe 
tition among professional groups, inferior 
medical service, loss of personal relation 
ship of patient and physician, and demoral 
ization of the professions. It is clear that 
all such schemes are contrary to sound pub 
lic policy and that the shortest road to the 
commercialization of the practice of medi 


cine is through the supposedly rosy path of 


insurance.” 

With regard to compulsory types of in 
surance the minority group made the fol 
lowing statement: “The objections to com 
pulsory health insurance are almost as 
compelling to this minority group as are 


those to voluntary insurance. The opera- 
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tion of every form of insurance practice up 
to the present time has resulted in a vast 
amount of competitive effort on the part of 
practitioner groups, hospitals, and lay con- 
trolled organizations. Such competition 
tends to lower the standards of medical 
care, degrade the medical personnel, and 
make medical care a business rather than a 
profession. Proof of this is at hand in our 
own experience in this country with the 
only compulsory system with which we 
have yet had to deal, workmen’s compensa- 
tion insurance. The results named above 
are prevalent in many states. This is the 
rule to which there are a few notable 
exceptions. Under workmen’s compensa- 
tion, groups are soliciting contracts, often 
through paid lay promoters; laymen are 
organizing clinics and hiring doctors to do 
the work; standards of practice are being 
lowered; able physicians outside of the 
groups are being pushed to the wall; the 
patient is coerced by his employer to go to 
a certain clinic; and the physician 1s largely 
under the control of the insurance com- 
panies. These are not visionary fears of 
what may happen but a true picture of 
widespread evils attending insurance prac- 
tice. We should need no better example of 
what must happen to medical care if com- 
pulsory insurance is extended to families.’ 
The minority report under its recom- 
mendation for “Development by State or 
County Medical Societies of Plans for 
Medical Care’ offers the following safe- 
guards which should always surround any 
plan to distribute the costs of medical care: 
1) It must be under the control of the 
medical profession; (2) free choice of phy- 
siclans; (3) must include all, or a large ma- 
jority, of members of the county medical 
society; (4) the funds must be administered 
on a non- profit basis; (5) patient must pay 
directly a certain minimum amount before 
insurance becomes operative; (6) must make 
provisions for community care of indigent; 
7) must be separate from plans for cash 
benefits, and (8) must not require certifica- 
tion of disability by the physician treating 
the disease or injury. 
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Under such safeguards the minority rec- 
ognizes the value of trial of plans by county 
medical societies to distribute the costs of 
medical care. It seems important that such 
plans, under the initiative and control of 
the medical profession, should be gotten 
under way as rapidly as possible. Otherwise 
the insurance plans already in operation, in 
many cases in the hands of lay corporations 
organized for profit, and plans being pro- 
mulgated by certain members of the ma- 
jority of the Committee on the Costs of 
Medical Care will take the matter entirely 
out of the hands of the organized medical 
profession. It cannot be stated too em- 
phatically that the organized profession 
must take constructive and aggressive ac- 
tion in this matter. There is probably 
nothing of greater importance before it at 
the present time. Plans are being promul- 
gated by sociologists, economists and busi- 
ness men who have little knowledge of 
medical care and by health officers and— 
medical employes of foundations who are 
out of touch with the problems of the in- 
dividual care of the sick, which if put into 
effect will operate to the detriment of both 
the public and the medical profession and 
will greatly interfere with medical progress. 
@ The medical profession needs a unified, 
constructive program based upon those 
principles which were agreed upon by the 
majority and the minority of the Commit- 
tee on the Costs of Medical Care with the 
addition of important recommendations 
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set forth by the minority. Among the latter 
none are of greater importance than that 
which would restore the general practitioner 

to his rightful place in medical practice. 
The issue is very definitely drawn. On the 
one hand, we are to have the entire medical 
profession and all others engaged in medi- 
cal care organized into groups furnishing 
medical care under contract to groups of 
laymen; at first they are to be permitted to 
operate under voluntary insurance but later 
and inevitably compulsory insurance and 
state control are to prevail. On the other 
hand is the method described in the final 
summary of the minority report of the 
Committee, as follows: ... ‘“‘medical care 
by the individual physician with the gen- 
eral practitioner in a central place; with 
groups and clinics organized only where the 
nature of the situation and character of the 
personnel render such organization a nat- 
ural development; with elimination of 
wastes in our present methods and coordi- 
nation of all existing agencies; with careful 
trial of new methods based upon sound ex- 
perience; and with adoption of insurance 
methods only when they can be kept under 
professional control and destructive com- 
petition eliminated; all this through a well- 
organized, untrammelled medical profes- 
sion true to the great traditions and ethical 

standards of the past.” 
ArTHUR C, CHRISTIE 
Member of Committee on 
Costs of Medical Care 


' 
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W. ARTHUR LAFIELD 
1881 - 1932 


R. W. Arthur Lakield, Professor of 


Radiology at Yale University Medical 
School and President of the Connecticut 
State Medical Society, was found asphyxi- 
ated in his New Haven apartment, Mon- 
day, December 26, 1932. It has been given 
to few in a life span of half a century to 
effect without show or pretense such genu- 
ine accomplishment in one’s life work as 
Dr. Lakield achieved for roentgenology. 

Born in Stratford, Connecticut, in 1881, 
his parents early moved to Bridgeport 


where he obtained his public school educa- 
tion. He began the study of medicine at the 
University of Vermont but due to the in- 
fluence of his stepfather, Dr. C. A. Collard, 
a homeopath, he transferred to the New 
York Homeopathic Medical College from 
which he was graduated in 1905. Following 
an interneship he engaged in general prac- 
tice for six years when he commenced the 
serious study of roentgenology as clinical 
assistant in that specialty at the New York 
Postgraduate Hospital (1912-1914) then 
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becoming assistant at Bellevue Hospital 
(1915). 

Meanwhile he became roentgenologist to 
the Bridgeport Hospital where his work 
gained wide recognition. He was the first 
radiologist to my knowledge in a general 
hospital to have a self-contained depart- 
ment in a private pavilion, where were 
housed the roentgen diagnostic equipment, 
high voltage roentgen therapy apparatus, 
radium emanation plant, examining and 
treatment rooms for ambulant cases as well 
as a ward for bed cases. 

All therapy cases were examined by him 
personally, the kind and amount of radia- 
tion prescribed and given by him when 
possible and the patient’s convalesence fol- 
lowed in his own ward, an ideal arrange- 
ment perhaps only possible in a small hos- 
pital but certainly not even there without 
initiative and vision. Because of his leader- 
ship the Bridgeport Hospital (350 beds) 
has had since 1926 a gram of radium in 
solution available for charity as well as pay 
cases. The hospital learned that this pur- 
chase of radium not only placed it in the 
forefront of many institutions pretending 
to care for malignant disease but that it was 
a sound investment as well. 

I have stressed the therapy side here be- 
cause when Dr. Lak ield was organizing the 
radiation clinic at the Bridgeport Hospital 
it took courage and foresight to establish a 
plant for the care of malignant disease 
that looked to the opposition on a scale 
commensurate with a special cancer insti- 
tute. 

While having a particular penchant for 
therapy he was constantly alert to progress 
in roentgen diagnosis. In 1926 he was made 
Director of Roentgenology and Radium 
Therapy at the Bridgeport Hospital with 
his office associate, Dr. Berkley Parmelee, 
as assistant. He then launched an educa- 
tional campaign among the members of his 
own state society for the recognition of 
roentgenology as a section, which became 
an accomplished fact in 1929, and Dr. La 
Field was the section’s first chairman. He 
was instrumental as a committee member 
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in drawing up minimum standards for 
roentgen laboratories acceptable to the 
American College of Surgeons. 

In 1928 he was asked to become Clinical 
Professor of Radiology of the School of 
Medicine at Yale University and Radiolo- 
gist in Chief of the New Haven Hospital 
and the New Haven Dispensary, which he 
accepted. In preparation for his work he 
made an extended visit abroad to the im- 
portant teaching centers of Paris, London, 
and Stockholm. Of his work at Yale, Dean 
Winternitz has written me as follows: 

“We were all very much devoted to Dr. 
Lakield who had found what we thought 
was a most happy opportunity for him and 
for us here at the School of Medicine. He 
joined our faculty in 1928. At that time 
the section on radiology was at a low ebb. 
The quarters were inadequate, the equip- 
ment even more so, and the staff was very 
small. Fortunately, we secured funds to 
construct a new clinic and service building 
shortly after Dr. Lalield came, and largely 
through his vision a very splendid part of 
the building was secured for radiological 
activities. Subsequently this was equipped 
in the most modern fashion, and we believe 
it represents a very satisfactory physical 
facility to meet all sorts of needs in con- 
nection with x-ray diagnosis and therapy. 

“Dr. Lak ield instituted a wide variety of 
educational opportunities in his field, in- 
cluding not only medical students, but also 
the house officers and the upper statt, with 
the result that many and more able stu 
dents sought the chance of further work in 
this branch under Dr. Lal ield as internes, 
assistant residents, and residents. Con- 
ferences between different sections of the 
clinical departments were arranged, and 
through this means the broader viewpoints 
of medicine and the function of radiology in 
association with the general fields of diag- 
nosis and therapy were advantageously 11- 
lustrated and elaborated. Obviously, the 
department was well organized and on a 
sound economic basis. 

“Dr. LaField had won the affection and 
admiration, not only of his colleagues in the 


‘ 
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School of Medicine, but also of the entire 
profession in the State as was evidenced by 
the fact that he was President of the Con- 
necticut Medical Society at the time of his 
death.” 

One of his former assistants at Yale 
writes: “Although Dr. Lak ield published 
little during his life, he accomplished more 
for the radiologic profession in his four and 
one-half years at Yale than is generally 
known. Incidentally, he gave the best elec- 
tive course in radiology offered to under- 
graduate medical students in the United 
States. namely, nine hours weekly for 
six weeks. During two years’ observation | 
noted that ninety-six per cent of the gradu- 
ating classes voluntarily took his course.” 
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Dr. Lakield had a buoyancy of spirit 
that was infectious and had to an unusual 
degree the faculty of camaraderie. He-was 
a thirty-second degree Mason, a member of 
all the important scientific societies and of 
many social clubs. 

Despite his apparent cheerfulness these 
later years his heart was heavy, known only 
to a few intimates. His end was tragic proof 
that material emolument and intellectual 
preferment are not self satisfying, He is sur- 
vived by a widow and three children and a 
legion of friends. His heart knew nothing of 
the narrowness of race or creed. He was in 
the best and finest sense, human. Ave at- 
que vale! 

FREDERICK W. O’BriEN 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep Srates oF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Chicago, Ill., Sept. 25—30, 1933. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 
Angeles, Calif. 

Annual meeting: Chicago, IIl., Sept. 25-30, 1933. 

SecTION ON RapioL_ocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Milwaukee, Wis., 1933. 

RapioLocicat Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr 
acuse, N. Y. 

Annual meeting: Chicago, IIl., Sept. 25-30, 1933. 

RapIoLocicaL Section, Los ANGELES County MEDICAL 
Society 
Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 
Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssOcIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Richmond, Va., November, 1933. 

Brook.yn RoEntTGEN Ray Society 
Secretary, Dr. G. W. Cramp, 921 President St., Brook- 
lyn, N. Y. 

Meets monthly on first Tuesday, October to April. 

BuFFaLo Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

CuicaGo RoENTGEN Society 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 

CincINNATI RADIOLOGICAL SocIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. Meetings held monthly. 

CLEVELAND RaDIoLocIcaL Society 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg. 
Meetings are held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Derroir RoENnTGEN Ray AnD Raptum Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 

FLoripa RaproLoaicat Society 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla 
Meetings held twice a year, May and November. 

ILtino1s RADIOLOGICAL SociETY 
Secretary, Dr. L. M. Hilt, Myers Bldg., Springfield, Ill. 
Regular meetings held quarterly. 


INDIANA ROENTGEN Society 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indianapolis. 
MiIcHIGAN AssocIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next Meeting, University Hospital, 
Ann Arbor, Mich., May 27, 1933. 
MILWAUKEE RoeENtTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 
Meets first Friday in October, December, February and 
April. Place of meeting designated by the president. 
MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. Next meeting, Minneapolis, Minn., Feb 
ruary, 1933. 
New EnGiane RoentcGen Ray Society 
Secretary, Dr. Thomas R. 
Boston, Mass. 
Meets monthly on third Friday, Boston Medical Library. 
New York ROENTGEN SOCIETY 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York, 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 
Centra New York RoentcGen Ray Sociery 
Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 


Three meetings a year 


Healy, 370 Marlboro St., 


January, May and November. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. Karl Kornblum, 3400 Spruce St. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thomson Hall, College of 
Physicians, 19 S. 22d St. 

RocHEstTeER RoentGEN Ray Society, Rocuestrer, N. Y. 
Secretary, Dr. S. L. Warren, Strong Memorial Hospital. 
Meets monthly on the first Friday evening at 7:45 
Rochester Medical Association Building. 

Sr. Louts Ro—ENtGEN CLuB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

SourH Carouina X-Ray Sociery 
Secretary: Dr. R. B. Taft, 105 Rutledge Ave., Charleston, 
Meets at time and place of South Carolina State Medical 
Association. Next meeting, Spartansburg, April, 1933. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University oF MicuiGAN RoentGEN Ray Society 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 

Meets first and third Wednesday evening of the month 
from October to June, at 8 o'clock in the amphitheatre of 
the University Hospital. 


at the 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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RoENTGEN Ray C us 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 
Meets annually in October. 


CuBA 
SoclEDAD CUBANA DE RaDIOLoGIA Y FISIOTERAPIA 
Secretary, Dr. Luis Farifias, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 


BritisH EMPIRE 

BritisH INstiruTE OF RaDIOLOoGY INCORPORATED WITH 
THE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

ELectro-THERAPEUTIC SECTION OF THE Sociery 
oF Mepicine (ConFINED To MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W.1. 

SecTION OF RapioLoGy AND Mepicat E.ecrriciry, Aus- 
rRALASIAN MEDICAL ConGrEss 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MepIcaL AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

SecTION ON RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RADIOLOGICAL Secrion, NEw ZEALAND BritisH Mepical 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ 
church. Meets annually. 


CONTINENTAL Europe 


BELGIAN Society OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
SociETE DE RADIOLOGIE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
SuissE DE (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 


Secretary for German language, Dr. Scheurer, Molzgasse, 


Biel. 
Meets annually in different cities. 
SociETE FRANCAISE D'ELECTROTHERAPIE ET DE RADIOL- 
MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
AssociaTION OF GERMAN ROENTGENOLOGISTS AND RapI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 
DeutscHe ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 


Meets annually in April in different German cities, at 
least once in five year in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Durcu Society oF ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa ITALIANA MEDICA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA RoMANA DE RaDIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

Att-Russtan RoentGen Ray Association, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoeEntcGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po isH Society OF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw SEcTION, Po.LisH Society oF RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society oF MEpicaL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 

Sociery oF Mepicat RapIioLocy 1n Norway 
Meets in Oslo. 

Society oF Mepicat RaDIoLocy In DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Society oF MepIcaL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Meets first Tuesday each month, October to July. 


ORIENT 
Japan X-RAY ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 
ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. 
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PROGRESS AND PROSPECTS OF 
ROENTGENOLOGIC DIAGNOSIS IN 
RELATION TO SURGERY AND 
CLINICAL MEDICINE 


Late in 1895 came Roentgen’s announcement 
of his discovery of roentgen rays, which brought 
to vision an aid scarcely second to that afforded 
by the microscope. Then began a stupendous 
advance in the diagnosis and treatment of dis- 
ease of man. 

At the outset, employment of the roentgen 
rays in medicine was a separate and special art. 
Roentgenological examination, with its savor of 
mechanics, was somewhat beneath the dignity 
of physicians of the old school, and its early 
applications were relegated to lay tinkers with 
electricity or photography and to a few physi- 
cians who found pleasure in the study of elec- 
tric and actinic phenomena. These men were 
the first roentgenologists. But soon every 
physician was imbued with the desire to make 
use of this diagnostic agent which, from all ac- 
counts, must be simple to use and probably 
capable of exhibiting the internal structures of 
the body as clearly as the furniture in a room 
can be seen through an open door. Thousands 
of physicians installed roentgenological equip- 
ment. Disillusionment followed speedily. Gen- 
erating apparatus was capricious, and vacuum 
tubes were temperamental. To produce a roent- 
genogram, a tediously long exposure was re- 
quired. Roentgenograms were disappointing; 
scarcely more than the outline of the bones 
could be seen; internal organs and soft tissues 
cast a confused aggregation of shadows which 
defied separate identification. 

Apparently the game was not worth the 
candle, and most machines were consigned to 
the attic. Thus, roentgenology was handed back 
to its pioneers, who continued faithfully to 
carry on. Today their names stand out vividly 
on the medical roster. 

About 1gto the efforts of these pioneers be- 
gan to yield conspicuous results. The medical 
world awoke to the realization that the roent- 
gen rays were good for something more than to 
disclose the presence of fractures and foreign 
bodies. From that period on, roentgenological 
diagnos s bounded forward. Now, whatever the 
diagnostic problem may be, roentgenological 
examination is almost certain to be invoked for 
its forthright solution, for confirmation of the 
clinical opinion, or for the revelation or exclu- 
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sion of hidden complications. Withal, let it be 
noted well that with few exceptions the achieve- 
ments and capabilities of roentgenology are due 
to the efforts of men who have applied them- 
selves persistently and solely to this line of en- 
deavor— roentgenologists. 

In view of its progress in the past, there 
would seem to be little reason for concern as to 
the future prospects of roentgenology. Never- 
theless, most of its practitioners, including 
those who are not apprehensive as to their per 
sonal welfare, regard the general outlook with 
anxiety, for they are doubtful that the in- 
tegrity and efficiency of roentgenology will be 
maintained. In too many instances the roent- 
genologist apparently is still regarded as a super- 
technician rather than as a medical consultant. 
Too often his work, both technical and inter 
pretive, is subjected to irksome supervision by 
his clinical and surgical associates. From every 
quarter he sees invasion of the roentgenological 
field threatening partition of its domain. Many 
surgeons, clinicians, and specialists prefer to 
employ roentgen rays directly, or make their 
own interpretations, or entrust technicians with 
diagnostic responsibility, even when competent 
roentgenologists who could render better di 
agnostic service are at hand. As a_ further 
affront, many voung but thoroughly trained 
roentgenologists are driven by circumstances to 
accept full time employment at an extremely 
modest salary in certain open hospitals which 
appropriate all profits from the department al 
though professional opinion now effectually 
bars similar employment of a surgeon, intern- 
ist, or otolaryngologist. Moreover, by permit 
ting any such practice in the roentgenological 
department, other specialists may be preparing 
a like future for themselves. 

If it be granted that the foregoing conditions 
are widely prevalent, non-roentgenologists 
would perhaps offer the following pleas in 


justification: Roentgenology is not properly a 


specialty, for it covers virtually the entire field 
of medicine. To practice it efficiently the roent 
genoogist would need to be a universal special 
ist. Its foundations are not only too broad but 
also too shallow. Roentgenological data alone 


are not sufficient for diagnosis but must be con 
strued in the light of the clinical facts. With his 
superior knowledge of these facts, the clinician 
has an advantage in interpretation. In essence, 
roentgenological diagnosis is not analytic and 
rational but empiric and pictorial. Its funda- 
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mentals are simple, standardized, widely pub- 
lished, and readily available to all. If equipped 
with a knowledge of them or with merely an 
atlas, the clinician should not require expert 
assistance 1n diagnosis. In short, the roentgen- 
ologist is a superfuous intermediary, for no one 
can gainsay the right of any physician to use 
roentgen rays, and he should learn to employ 
them just as he has learned to use other means 
to aid his vision. 

To all such claims the roentgenologist would 
oppose an emphatic dissent and might argue as 
follows: Roentgenology represents a logical di 
vision of labor in the evolution and higher or 
ganization of medical science and art. It has the 
same tripartite foundation that underlies all 
medicine and all specialties in medicine; namely, 
anatomy, physiology, and pathology. A thor 
ough understanding of these basic sciences as 
related to roentgenological phenomena is indis 
pensable. Its efficient practice necessitates in 
struction and experience at least equivalent to 
those required for the practice of any other 
specialty. It is not true that clinical data enter 
primarily and inevitably into roentgenological 
interpretation, nor is it true that advance ac- 
quaintance with the clinical facts in a given 
case will assist the roentgenologist in the dis 
covery or exclusion of disease. On the contrary, 
his prime task is a study of anatomy, physi 
ology, and gross pathology 
and regardless of 
symptoms and physical signs. His study is not 


as depicted by 
shadows shadow-defects, 
merely pictorial and comparative but highly 
analytic, and roentgenological advancement 
has been achieved almost exclusively by this 
method. Through repeated humiliations he has 
learned that foreknowledge of clinical facts will 
bias his judgment and lead him too often into 
error. In this factor he sees an insuperable ob 
stacle to reliable roentgenological diagnosis by 
the clinician, and he holds it accountable for a 
large proportion of current mistakes. He freely 
admits that clinical facts are often necessary for 
differential diagnosis, but in such instances he 
is confident that the best results will follow a 
review of their respective data by the roentgen 
ologist and clinician in personal conference. For 
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these reasons the roentgenologist feels strongly 
that to distribute his province among other 
specialties would be atavistic, degenerative, 
and a futile repetition of history. 

Thus the issue is joined, an issue without 
rancor or bitterness but none the less an issue. 
It must be and will be settled without regard 
for the dignity, fame, or emolument of any per- 
son, group or guild, for the spirit of trades- 
unionism has no place in it. It would doubtless 
determine itself in the natural evolution of medi- 
cine. If roentgenologists have been remiss in ac- 
quiring and maintaining the proficiency right- 
fully expected of them, if realities are lagging too 
far behind ideals, or if competent roentgenologi- 
cal diagnosticians are still too few, the condition 
should But whether a_ proper 
settlement shall be forwarded or retarded de- 
pends not only on the roentgenologists but also 
on the attitude of the profession of which they 
are a part. The fact that an issue exists at all is 
conclusive proof that neither group fully un- 
derstands the other, and a program of mutual 
enlightenment should be inaugurated. This 
done, holding fast to the high purpose of all 
medical endeavor, a fair and final solution will 
be well on its way.—B. R. Kirkuin. (Editorial.) 
Gynt.  Obst., January, 1933, 56, 120 
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To the Editor: 

May | offer the following suggestion 
which you may possibly wish to publish? 

| have found that by using red cello- 
phane, or a like substitute, between the 
bulb and lens of a flashlight, a handy in- 
strument is available for use in the fluro- 
scopic room. Overhead meters can thus be 
read without the necessity of bright lights 
and the insertion of rectal tubes for enemata 
is simpler. The intensity of the light can be 
varied by the number of layers of cello- 
phane used. 

WitiiamM S, ALTMAN 

Beth Israel Hospital 

Boston, Mass. 
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A SIMPLE ROENTGENOSCOPIC ATTACHMENT 


By O. R. TROJE, M.D. 


FAIRFIELD, ALABAMA 


HE attachment consists of an easily 
constructed cassette holder to be used 
for roentgenographic or serialographic ex- 
amination of the gastrointestinal tract in 
conjunction with the roentgenoscope, with 
or without compression. It is hung on the 
fluoroscopic screen and can be easily-shifted 
in the horizontal plane, the screen itself 
taking care of the vertical adjustment. It 
can be easily attached or removed. The fig- 
ures are self-explanatory. A sheet of metal 
of the desired thickness (galvanized sheet 
roofing will do) is cut to the dimensions as 
indicated in Figure 1, and then folded to 
the shape as shown in Figure 2. 
The dimensions are for a $” 7” Buck 
X-Ograph cassette which is an excellent 
size for serial roentgenography of the py- 
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loric region. The back being cut out of the 
holder, the area to be roentgenographed 
can be exactly centered. The spark gap and 
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milliampere settings are then stepped up to 
the proper roentgenographic intensity, the 
cassette is dropped into the holder and the 
exposure made. Any number of exposures 
can be made in rapid succession, depending 
on the number of loaded cassettes at hand. 
The involved area can also be easily viewed 
from time to time between exposures, so 
that the roentgenoscopist can show on the 
film exactly what he sees on the screen. 
The usual serialographic mechanisms are 
expensive and cumbersome. The advan- 


A Ceiling Mounted Tube 


tages claimed for this cassette holder are 
simplicity of construction, economy, and 
efficiency with no complicated mechanism. 
The usual hospital mechanic can make 
one in twenty minutes at a cost of not 
more than fifty cents. A bakelite front is 
a refinement but not necessary, and is 
optional. It costs about a dollar more to 
add this. 

We have been using this accessory for 
some time, and have materially reduced 
film expense and improved our service. 


A CEILING MOUNTED TUBE FOR TWO METER 
STEREOSCOPIC FILMS OF THE VERY 
SICK PATIENT 


By O. O. FEASTER, M.D, 


ST, PETERSBURG, FLORIDA 


| IS frequently desirable to have 2 meter 
films of the chest of an individual who 
is too sick to stand in front of a cassette 
changer. Kither the roentgenograms are 
taken at a shorter distance, or with the pa 
tient in the erect position, with the result 
that he becomes faint, or faints. 

At very little expense the ceiling mounted 
tube carrier shown in Figure 1 was devised. 
The patient lies on a 14” X17” cassette tun- 
nel and satisfactory 2 meter stereoscopic 
roentgenograms are readily made. 

The ceiling bracket is made of 3/4 inch 
angle iron. The track 1s 30 inches long and 
allows for longitudinal centering of the 
tube, as well as for the stereo shift in the 
long axis. A portion of a yardstick lies ad 
jacent to one of the tracks to accurately 
gauge the shift between the first and second 
exposures. 

There is a minimum of 18 cm. high ten 
sion clearance in all directions, which is 


yf 


ample on equipment used solely for diag- 
nostic work. The legs of the ceiling bracket 
are of such length as to give a 2 meter tar- 
get film distance. 

The tube holder is from an old tube 
stand. Grooved rollers are attached to the 
base mounting to insure easy movement of 
the tube. The assembly is installed above 
one end of the roentgen table. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN ANDRADIUM THERAPY 


Berven, Enis. Die radiologische Behandlung 
der malignen Tonsillentumoren. (Radiologi- 
cal treatment of malignant tumors of the 
tonsils.) Strahlentherapie, 1931, 42, 113-13. 


The author discusses the material treated at 
the Radiumhemmet in Stockholm, consisting 
of 42 cases of carcinoma treated from three to 
twelve years ago and 8 cases of carcinoma 
treated in 1930, 4 cases of lympho-epithelioma, 
35 of sarcoma and 5 of malignant mixed tu- 
mors. In all of the cases that have remained 
cured more than three years the diagnosis was 
verified microscopically. He divides the cases 
into three stages. In stage 1 the regional glands 
are not palpable, in stage 11 they are palpable 
but movable and in stage 111 there are inopera- 


ble or bilateral metastases. The results of 


treatment are much better in stage 1 than in 
stage 11 and in stage 11 than in stage III. 

From Igig up to 1924 the patients were 
treated with roentgen rays followed by the local 
application of radium but the method used 
sincé then has given better results. It consists 
of distant radium treatment followed by local 
application of radium tubes to the surface of 
the tumor or insertion of radium needles, sup- 
plemented by endothermy. The apparatus used 
consists of 6 tubes each containing § mg. ra- 
dium element arranged in a circle with a total 
filtration equivalent to 5 mm. lead. The dis- 
tance from the skin is 6 cm. Generally 3 or 4 
fields are used: one on the throat on the same 
side as the tumor, one at a corresponding place 
on the other side of the throat, one on the nape 
of the neck and one on the cheek on the same 
side as the tumor. An average of 6 gram-hours 
is given for thirteen or fourteen days, making a 
total of between 80 and go gram-hours to a 
series. This brings about a reaction similar to 
Coutard’s epithelitis. Another series is not 
given until the reaction from the first has passed 
off and the tumor no longer decreases in size. 
This as a rule is about four to six weeks. The 
later treatment is determined by the size and 
nature of the tumor, the age and general con- 
dition of the patient and the size and position 
of what remains of the tumor. It may consist 


of further teleradium treatment, application of 


tubes to the surface of the remaining tumor, in- 
sertion of needles or removal with diathermy, 

With the old technique from igig to 1g24 
they treated 28 cases of carcinoma. There was 
no improvement in $7.1 per cent, improvement 
in 17.9 per cent, temporary cure with recur- 
rence and death in less than three vears in 2 
per cent and cure for over three vears In none. 
Fourteen cases of carcinoma and 4 of lympho- 
epithelioma were treated by the new technique 
with no improvement in 22.2 per cent, im- 
provement in 22.2 per cent, temporary cure 
with recurrence and death in less than three 
years in 16.7 per cent and cure for more than 
three years in 38.9 per cent. In this group there 
was primary cure in $5.6 per cent, freedom from 
symptoms for one year or longer in $0 per cent, 
for two years or longer in 44.4 per cent and for 
over three years in 38.9 per cent. 

The sarcomas were treated with a combina- 
tion of roentgen irradiation and local applica 
tion of radium. The patients were given | to 
1 1/2 skin erythema doses on one or both sides 
of the neck in the course of one or two weeks, 
an effort being made to bring about slow and 
gradual disappearance of the tumor with as 
little reactive inflammation of the surrounding 
tissues as possible. The radium was applied 
during or immediately after the roentgen treat 
ment in cases of small tumors without metasta- 
ses and after about a month in large tumors. 
Among the 35 sarcoma cases there was no im 
provement in 17.2 per cent, improvement in 
11.4 per cent, temporary cure with death trom 
recurrence in less than three years in 28.6 per 
cent and cure for over three years in 42.8 per 
cent. There was primary cure in 71.4 per cent, 
freedom from symptoms for one year or longer 
in 48.6 per cent, for two years or longer in 48.6 
per cent, for three years or longer in 42.8 per 
cent and for more than five years in 36.7 per 
cent. The percentage of primary cures is strik 
ingly high. Surgical operation and even explora 
tory excision 1s dangerous in sarcoma of the 
tonsils. 

Malignant mixed tumors of the tonsils are 
comparatively rare. They can be operated on 
easily in the early stages but show a marked 
tendency to local recurrence so extirpation by 
endothermy is preferable to that by the knife. 
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Mixed tumors are not very radiosensitive and 
the only successful method is teleradium treat- 
ment. About 20 gram-hours was given on the 
same side as the tumor by the same technique 
as for carcinoma. In 3 of the cases the tumors 
decreased in size until they could be operated 
on by diathermy. These patients are alive after 
4, 4 3/4 and § years. The other two did not re- 
spond to the treatment. 

Malignant tumors of the tonsils and syphilis 
often coexist. Differential diagnosis is very 
dificult but most important as tissues injured 
by syphilis do not bear radiotherapy well. 
Audrey G. Morgan. 


SaLINGER, Hans, and THtet, Rupotr. Die 
Wirkung der R6ntgenbestrahlung des Sym- 
pathikus auf das Auge. (The effect of roent- 
gen irradiation of the sympathetic on the 
eye.) Strahlentherapie, 1931, 42, 96-112. 
The authors irradiated the sympathetic in 

normal individuals and in glaucoma patients 
to test the effect or roentgen irradiation on the 
vegetative nervous system. They found that 
after unilateral irradiation of the ciliospinal 
center and the superior cervical ganglion the 
pressure curve of both eves in glaucoma pa- 
tients showed a typical course. There was a 
preliminary rise followed by a fall for several 
days and then another gradual rise. The pres 
sure curves of the two eves ran parallel, that is 
the pressure curve for the non-irradiated side 
was the same as that for the irradiated side. 
There were only slight variations in pressure in 
individuals with normal eves. Protrusion of the 
eyeballs and dilatation of the pupils were seen 
as signs of irritation of the sympathetic. These 
signs may be considered evidence of the influ 
ence of roentgen rays on the vegetative nervous 
system.—./udrey G. Morgan. 

DorMANN, ANNEMARIE. Ergebnisse der Ront 
genbestrahlung bei Knochen- und Gelenk 
tuberkulosen an der Chirurguschen Uni 
versitatsklinik Kiel (Results of 
roentgen treatment of bone and joint tuber 
culosis at the Surgical University Clinic 
of Kiel from 1g18 to 1927.) Strahlenth: ra pic 
1931, £2, 201-218. 


The statistics of a surgical clinic are hardly 
comparable with those of a tuberculosis sana- 
torlum as too many factors enter into the re- 
sults. Roentgen treatment was used only as a 
supplement to surgical and general treatment 
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and it was sometimes difficult to evaluate the 
part played by the different factors. Up until 
1923 as hard rays as possible were used with 
a filter of 3-4 mm. aluminum and a dose of 
10-15 x (a skin erythema dose is about 25 x). 
In children sometimes only 5 x was given 
measured by the Sabouraud-Noiré method. 
This dose was repeated 6 or 8 times at inter- 
vals of four weeks; in the second year the in- 
tervals were longer. In many patients 10-15 
irradiations were given in the course of two or 
three years. After 1923 the dose was reduced, 

-§ mm. zine and I mm. aluminum being used 
as a filter. This gives 20-30 per cent of a skin 
erythema dose at a sitting; children were some- 
times given less. 

Tables are given showing the details of the 
results. There were good results in 17 out of 24 
cases of tuberculosis of the wrist joint, 13 out 
of 20 of tuberculosis of the ankle joint, 13 out of 
20 of the elbow joint, 23 out of 44 of the knee 
joint, 3 out of 5 of the shoulder joint, 7 out of 
17 of the hip joint, 34 out of 46 of the small 
bones of the hand and foot and spina ventosa, 
21 out of 28 of various bones including the 
ribs, sternum, long bones and clavicle, 4 out of 
10 of the pelvis and 4 out of 6 of the skull. 

There were very few injuries that could be 
attributed to the rays. In one case there was in- 
tense atrophy of the skin with a tendency to 
ulceration. In one case in which a little girl was 
irradiated the breasts failed to develop and a 
eunuchoid condition in one man may have been 
caused by irradiation in childhood. In the 
earlier years there were some cases of skin 
atrophy and telangiectasis, but none of these 
have been seen since the dose was reduced. 

In some of the cases it was difficult to esti- 
mate the value of roentgen therapy and there 
was only a general impression of improvement, 
but in many cases there was definite objective 
evidence of improvement due to the irradiation. 
The author believes irradiation is a valuable 
supplementary method of treatment in tuber- 
culosis of the bones and joints and that with 
proper technique injury can be prevented.— 
Audrey G. Morgan. 


Epsrern, A. A. Uber die Komplikationen bei 
der Radiumpunkturbehandlung des Zungen- 
krebses. (Complications in radium puncture 
treatment of cancer of the tongue.) Strahlen- 
therapie, 1931, 47, 341-358. 


During the author’s early experience in the 
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Oncological Institution of Leningrad severe in- 
juries were often seen in the treatment of can- 
cer of the tongue because of the too energetic 
use of radium radiation. Since the dosage has 
been reduced the more serious of these com- 
plications have been avoided in most cases. In 
order to avoid complications, the tongue and 
the whole mouth should be carefully cleansed 
before the radium needles are inserted and any 
carious teeth removed. In protracted radium 
puncture treatment special protective pros- 
‘theses are required. The doses should never be 
larger than the normal energy dose, which for 
small and medium-sized tumors with the use 
of 0.5 to 1 mm. platinum filters is 1.2 to 1.5 
millicuries-destroyed to 1 sq. cm. of irradiated 
surface and for large tumors 1 millicurie- 
destroyed. Platinum filters with walls 1 mm. 
thick are to be preferred in protracted punc- 
ture treatment to ones with thinner walls. In 
order to avoid hemorrhage in deep ulcers, if 
the radium carriers are left in a long time, care 
should be taken not to use too large amounts 
or too long needles or tubes, and if hemorrhage 
occurs the external carotid or lingual artery 
should immediately be ligated. Radium punc- 
ture alone is adapted only for small or at most 
medium-sized tumors. In large tumors com- 
bimed radium treatment from outside and elec- 
trocoagulation is to be preferred; with puncture 
treatment too large amounts of energy have to 
be used and they may lead to severe complica- 
tions. If there is very pronounced cachexia no 
form of radium treatment should be used. 
Audrey G. Morgan. 


MISCELLANEOUS 


Dierricnu, A. Veber das Wesen der Bosartigkeit- 
(The nature of malignancy.) Strahlentherapie, 
1931, gO, 1-12. 

The author concludes that malignancy can- 
not be explained either on the basis of a purely 
cellular theory or on that of a bacterial origin. 
Recent work in cultivation of cells and studies 
of cell metabolism do not support the purely 
cellular theory of malignancy. The cell is no 
longer considered the ultimate unit of the body, 
but a system of ultimate units (protomeres). 
The organism is built up by lower units of form 
(histomeres) uniting to form higher units 
(histosystems), preserving internal harmony of 
form and function. The parts of the body, the 
tissues, organs and organ systems, can only be 
considered in their relation to the whole. This 
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is true under both normal and_ pathological 
conditions. Tumors are excluded from this 
harmony of the body. They are foreign ele- 
ments or enemies. Benignancy or malignancy 
is manifested in morphological, chemical and 
functional properties. There is no one element 
that stamps a tumor as benign or malignant, 
but only a combination of them. The condition 
of the body, too, may have a stimulating or in- 
hibiting action on tumor development, so that 
benign and malignant are not absolute con- 
ceptions. There are typical benign tumors that 
may become malignant under certain circum- 
stances and cancers may be benign. 

There is no treatment that acts exclusively 
on the local newgrowth without any repercus- 
sion on the whole body, affecting the neighbor- 
ing tissues and circulation and the interrelation 
of the different systems of the body. In radio- 
therapy particularly a= strictly -cellular con- 
ception is impossible. In addition to acting on 
the tumor and body cells it acts on the vas 
cular and nervous systems. 

All of these are purely theoretical considera- 
tions but practice ultimately depends on our 
understanding and interpretation of scientific 
problems.—.dudrey G. Morgan. 


Curistie, ArtHUR C. The relation of radiology 
to other branches of medical practice. ‘¥. 4m. 
M. Ass., May 23, 1931, 96, 1747-1749 
While radiology is the youngest branch of 

medicine it is a specialty sufficiently broad to 

engage all the talent and energy that any man 
can bring to it and should be given the same 
status as is given to other specialties. In small 
communities it may be necessary for radiology 
to be combined with other practice, and ac 
ceptable work may be done by men who avail 
themselves of all possible sources of training 

and information. The limitations of such a 

small practice must be kept in mind 

Radiology as practiced by other specialists is 
inefficient due to lack of training, tendency to 
rely on fluoroscopy alone or incomplete study, 
and poor quality of technical work under their 
supervision. These more than offset the con- 
venience to physician and patient of the com- 
bined examination. Careful analysis shows the 
cost to the patient to be even greater. 

Loose relationships between radiologist and 
clinician encourage commercial laboratories 
with their pernicious and demoralizing schemes 
and there are indications that these are being 
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extended to other branches of medicine. Radi- 
ologists should be consultants with careful 
training and broad experience. Fees should be 
charged accordingly and a charge based on the 
number of films taken is inexcusable. 

The reasons for limiting the practice of 
roentgen diagnosis to the radiologist apply 
even more forcibly to the field of radiotherapy. 
Best results are usually secured when the radi- 
otherapist has both roentgen rays and radium 
at his command.—-F.. W’. Hall. 


Desjarpins, ArrHur U. The status of radi- 
ology. 7. dm. M. Ass., May 23, 1931, 96, 
1749-1753. 

Radiology has advanced more in the last 
decade than any other branch of medicine and 
promises to continue to do so. Successful prac- 
tice of radiology requires thoroughly trained 
physicians. Commercial laboratories operated 
by lay technicians give pseudoradiologic serv- 
ice, harmful and inefficient, and are enabled to 
do this by the patronage of physicians who 
are ignorant of good roentgen practice, fancy 
they are saving their patient money, or obtain 
a percentage of the fee charged. 

Radiological practice in many hospitals is 
inferior, due to the tendency toward employing 
young, poorly trained radiologists at a low 
salary to replaced experienced men, and also 
the tendency to hire technicians to do the 
work under the loose supervision of disinter- 
ested private practitioners or specialists in 
other lines. Trying to make the radiological 
department carry the costs of other depart- 
ments is a rash and unsound policy. 

High grade radiotherapy is a rare com- 
modity. Too much emphasis is placed on equip 
ment and not enough on the well-trained man. 
Better teaching should be provided, and more 
men of high ability must be attracted to the 
specialty. Radiotherapy must be taught equally 
with diagnostic procedure as the highest grade 
of work is done by men skilled in both branches 
of radiology. Kew specialists in other branches 
of medicine ever acquire sufficient knowledge 
to become technically expert in radiology and 
work done by them is done on a lower level 
than by the radiologist. W. Hall. 
Pancoast, Henry k. Safety for radiologist 
and patient in diagnostic and therapeutic 
radiology. 7. .4im. M. 4ss., May 23, 1931, 96, 
1757-176 
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Radiation dosage, as in the case of any ther- 
apeutic agent destructive to life and tissue, must 
be carefully controlled. In high voltage therapy 
first, second, or third degree reactions, includ- 
ing changes from a mild erythema to those 
manifested by loss of the epiderm are not al- 
ways desirable but are often permissible in 
deep therapy to attain the desired therapeutic 
result. Fourth degree or chronic ulceration is 
always to be avoided, and is usually the result 
of accident, although susceptibility may in 
some instances play a part. 

The use of a protected tube, a suitable alum- 
inum filter and attention to the number of ex- 
posures is sufficient to safeguard the patient in 
roentgenographic work. Fluoroscopy is more 
uncertain and dangerous and the operator 
must be guided by experience in using factors 
difficult to control. 

In therapy filter control is most important 
and filters should be checked by automatic 
devices as well as by two persons who sign the 
treatment record. Time should be checked by 
at least two clocks or a timing switch and clock. 

The operator is protected in proportion to 
the efficiency of the protective devices. Lead 
partitions, lead gloves, and lead aprons should 
be used. Test films should be frequently carried, 
blood tests made twice a year, and a four 
weeks’ vacation be given every operator each 
vear. 

Suitable insulation and protective devices 
against high tension leads are essential to the 
safety of operator and patient. 

Anesthetics are always a source of danger 
where roentgenologic equipment is used. 

Distance is the best protection against 
radium rays. Heavy lead shields and long for- 
ceps give partial protection. Rotation service 
for radium workers is advisable.—F. W. Hall. 


Mutsow, Freperick W. Roentgen carcinoma 
and sarcoma of man with report of a case. F. 
Am. M. Ass., June 13, 1931, 96, 2030-2031. 
This case report concerns a physician who 

had rather severe dermatitis following ex- 

posure to roentgen rays incidental to fluoro- 
scopic work. A nodular growth occurred on the 

index finger which was amputated and a 

diagnosis of spindle cell fibrosarcoma made. 

About a year later he developed a typical roent- 

gen-ray carcinoma on the middle finger of the 

same hand, the diangosis being confirmed 
microscopically. Roentgen injuries are seldom 
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followed by sarcoma in man. The occurrence 
of both types of lesions in one individual 
extremely rare.—F. W. Hall. 


Ast1, Mario L. Nuovi accorgimenti di tecnica 
in curieterapia. (New technical aids in radium 
therapy.) Radiol. med., June, 1931, 78, 786 
791. 

The author describes and illustrates a new 
type of support for radium tubes to be used in 
Columbia paste molds. The useful character- 
istics of this support are its solidity, the rapid- 
ity with which it can be put in place and its 
stability. 

He then describes the method of standardiz- 
ing the ionization chamber in the ionomicro- 
meter of Danne and Mallet which has been 
modified by closing the anterior window and 
illuminating it by means of a small lamp placed 
against the posterior window. He then shows 
a standard with removable branches for sus- 
pending paste-molds and a support for the 
ionomicrometer which makes it possible to 
move it in any direction and locate it anywhere. 
—Audrey G. Morgan. 


Autsom, Huco. A new method of localizing 
foreign bodies in the eye. Teleradiography 
with visualization of the cornea. .4cta radiol., 
1931, 72, 212-235. 

The author presents a brief summary of the 
more important methods described in the 


literature for roentgenographic localization of 


foreign bodies in the eye. He then gives an ac- 
count of a new method which is based upon the 
taking of two images in planes at right angles 
to each other, one of them being a profile pic- 
ture with the cornea visible. Both the pictures 
are taken with a focus-plate distance of 2.75 
meters. The cornea is rendered visible in the 
lateral view through an aluminum wedge being 
placed between the patient’s eye and the cas- 
sette. The patient is seated during the exam- 
ination and special measures are adopted to 
enable the investigator to control the direction 
of the line of vision during exposure. As an 
extra safety measure, the principle of the so- 
called physiological method, that is, change of 
the direction of vision, is applied. The local- 
ization is carried out directly on wet films with 
the aid of patterns which are drawn on trans- 
parent film, using direct measurement with 
a pair of compasses. No so-called contact 
markers need to be attached to the eyeball. 


Audrey G. Morgan. 
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LysHoim, Erik. Device for ventriculography. 
Acta radiol., 1921, 72, 305-309. 


The author describes a device for ventri- 
culography which makes it possible to make 
the injection of air and do the roentgen exam- 
ination on the same table. Both the table and 
the roentgen tube are movable in all directions, 
so the air can be made to occupy exactly the 
space most suitable for any desired projection. 
The device can be used for fluoroscopy as well. 
It is illustrated.—.dudrey G. Morgan. 
Scopest, Mario. Misure tonometriche nelle 
Radium-epilozioni. (lonometric measure- 
ments in radium epilation.) Radiol. med., 
July, 1931, 78, 857-864. 


] 

The author claims that the Photoradio- 
therapeutic Institute of the University of 
Florence was the first to use radium epilation 
as a means of treatment in mycotic diseases 
of the scalp. They have been using it for eleven 
years and have treated about 6 
way. 


90 cases In this 


He describes the method of applying the 
radium by means of a cap of stittened gauze 
moulded to the patient’s head, containing 
radium preparations of ¢ mg. each filtered 
through 1 mm. of brass. With this filtration 
hard beta rays can be used. These are placed 
at a distance of 6 cm. from each other and 1 cm. 
from the scalp. Each preparation is fixed on a 
hexagonal rubber plate which, in addition to 
fixing the preparations at the proper distance 
from each other, acts as a secondary filter. The 
whole epilation dose is administered in forty- 
eight hours, the scalp being divided into two 
fields each one of which is irradiated for twenty- 
four hours. About 60 mg. radium element is 
used, though it varies somewhat according to 
the size of the scalp. 

The results obtained by this method are 
compared with those of roentgen epilation and 
the results of ionometric measurements in the 
two methods given. The author concludes that 
radium epilation is indisputably superior to 
roentgen epilation and to roentgen-thallium 
treatment. Its advantages over those methods 
are that the emission of radium is practically 
constant, that there is a greater distance be- 
tween the epilation dose and the erythema dose, 
and that epilation is always perfect no matter 
what the shape of the skull and how restless 
the patients are. It also has the advantage of 
simplicity of technique. Therefore radium 
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epilation is indicated in the very cases in which 
proper epilation with roentgen rays would not 
be possible on account of asymmetry or mal- 
formation of the skull, age of the patients, 
psychic condition, etc.—.dudrey G. Morgan. 


Witims, Evisaperu. Rontgenbestrahlung und 
Cholesterinspiegel im Blutserum. Colsil und 
Réntgenkater. (Roentgen irradiation and 
the cholesterin content of the blood serum. 
Colsil and roentgen sickness.) Strah/en- 
therapie, 1931, 171-18 
Levy-Dorn and Burgheim found a decrease 

of the cholesterin content of the blood serum 

after roentgen irradiation associated with roent- 
gen sickness. Burgheim concluded that the loss 
of cholesterin was the cause of the roentgen 
sickness and reported good results from treat- 
ment with colsil. The author tested these re- 
sults. She did not find that the fall of cholesterin 
content after irradiation was constant nor did 
she find that the effect of colsil on roentgen 
sickness was uniform. In spite of a rise of 
cholesterin content following colsil 4 patients 
had severe roentgen sickness. She concludes 
that there are other metabolic factors involved 
in re ventgen sickness besides the cholesterin con- 
tent of the blood and various other remedies 
besides colsil are justified in the attempt to 
prevent roentgen sickness, such as calcium, 
glucose injections and salt solution. There 1s 
probably a subjective element in roentgen 
sickness also and any treatment given may 
have a suggestive effect.—.dudrey G. Morgan. 

Korscunerr, N. P. Radonwirkung auf den 
Blutzucker verschiedener Gefassgebiete und 
seine Verteilung zwischen Formelementen 
und Plasma. (The effect of radon on blood 
sugar in different vessel regions and its dis 
tribution between the cells and plasma.) 
Strahlentherapte, 1931, 359-369. 

The author performed “‘angiostomy””’ on dogs 
by the method devised by Prof. EK. S. London. 
For details of the method he refers to the work 
of London. Cannulas were introduced into the 
portal vein, hepatic vein and renal veins of 
dogs and the portal vein and renal veins of 
rabbits, and the blood sugar content studied. 
It was found that the introduction of radon 
into the stomach or intestine during carbo- 
hydrate digestion causes a very considerable 
rise in blood sugar in all vessel regions. The con- 
siderable increase in alimentary hyperglycemia 
after the introduction of radon into the stomach 
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and intestine and the slight increase on the in- 
troduction of radon into the blood is accom- 
panied by decreased sugar retention on the 
part of the liver and muscles and increased 
sugar retention by the kidneys, in the period 
of carbohydrate digestion. In fasting dogs, too, 
increased sugar retention by the kidneys was 
found after large doses of radon. The amount 
of sugar absorption from the intestine was very 
little changed in dogs by the action of radon; 
in fed rabbits there was increased absorption 
of sugar from the intestine after small doses of 
radon. Apparently the increased alimentary 
glycosuria after the administration of radon is 
not brought about by increased absorption 
from the intestine but chiefly by decreased 
sugar retention by the liver and muscles. 

The introduction of radon into the stomach, 
intestine and circulation during fasting and 
during digestion increases the plasma sugar 
content and decreases the relative cell sugar 
content in all vessel regions. During fasting 
after the introduction of radon less plasma 
sugar and more cell sugar is retained by the in- 
testine, and the liver and kidneys also retain 
considerably more corpuscle sugar. Under nor- 
mal conditions relatively more sugar is taken 
up by the blood corpuscles than by the plasma 
during carbohydrate digestion. The introduc- 
tion of radon at this time causes a general in- 
crease of sugar in all vessel regions with a de- 
crease of the relative amount of plasma sugar 
excreted by the intestine and a decrease of the 
cell sugar excreted by them. This decreases 
sugar retention by the liver, as the liver, both 
before and after the introduction of radon, 
gives off only plasma sugar into the circulation 
during carbohydrate digestion and retains only 
corpuscle sugar. The kidneys too at this time 
retain much more cell sugar than plasma sugar. 
The introduction of radon after feeding bread 
causes a considerable decrease of sugar reten- 
tion by the muscles, cell sugar being retained 
almost exclusively.— Audrey G. Morgan. 


Fuinn, Freperick B. Elimination of radium 
salts from the human body; preliminary re- 
port. ¥. dm. M. Ass., May 23, 1931, 96, 
1763-1765. 
Radium salts are eliminated very slowly 

from the body, some persons requiring from 

three to ten years to eliminate one microgram. 

Some observers have found rapid elimination 

to take place during the first few days. Ad- 

ministration of parathyroid extract has been 
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shown to hasten elimination of radium salts. 
The author has employed viosterol for this 
purpose with very striking results. Several cases 
are reported in which a relatively large radium 
content in the body, the largest being go micro- 
grams, was materially reduced after months of 
administration and in 2 cases of less amount 
all has been practically eliminated. Some cases 
are still under treatment and the prognosis is 


believed favorable.—E. WV. Hall. 


Catterio, Giovanni. L’azione dei Raggi x 
sul sistema reticoloendoteliale. (Action of 
roentgen rays on the reticulo-endothelial 
system.) Radiol. med., June, 1931, 78, 768- 
785. 

General irradiation of the whole body in 
white rats with doses of 1/2, 2/3 and 1 ery- 
thema dose caused marked changes in the cells 
of the reticulo-endothelial system of the liver 
and spleen. The intensity of the lesions varied 
depending on the size of the dose. There was 
intense proliferation of the reticulo-endothelial 
cells both in the liver and spleen. In the latter 
organ they showed a tendency to invade the 
Malpighian follicles, replacing the normal cells 
of the follicles until there was an entire change 
in their histological structure. While these le- 
sions were visible even in animals killed a few 
days after the irradiation, in those kept alive 
for more than a month the histological struc- 
ture of the spleen was completely changed. 
There was great decrease of the pulp and the 
follicles disappeared, being replaced by reticulo- 
endothelial cells. The megakaryocytes showed 
a certain degree of radiosensitiveness with 
marked signs of degeneration. The use of stains 
either before or after irradiation did not seem 
to be of any special value in differentiating the 
reticulo-endothelial cells —dudrey G. Morgan. 


Viviant, Ropotro. Influenza di radiazioni x 
sulla secrezione gastrica du istamina in 
soggitti normali ed in gastro-pazienti. (In- 
fluence of roentgen irradiation on gastric 
secretion from histamin in normal subjects 
and patients with disease of the stomach.) 
Radiol. med., June, 1931, 78, 723-768. 

There is still a great deal of discussion in re- 
gard to the effect of roentgen rays on gastric 
secretion. The discrepancy in the results of 
different authors is due largely to the different 
ways in which they have applied the rays. But 
sometimes with the same technique of irradia- 
tion the results have been different so there 
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must be some important biological factor that 
affects the results. 

The author therefore in his experiments used 
histamin to test the function of the stomach. In 
12 subjects he studied gastric secretion by the 
fractional method both fasting and after the 
use of histamin. He used 2,600 to 3,600 R 
(Solomon) in 7 or g applications, separated by 
intervals of two days with 2 kv., 2 ma., focus 
distance 30 cm. on gastric and dorsal fields 
with a filter of 0.§ mm. zine and 4 mm. alum- 
inum. 

He comes to the conclusion from his work 
that in a large proportion of individuals, both 
normal and with stomach disease, roentgen 
irradiation causes a real inhibition of histamin 
secretion, especially the secretion of acid and 
pepsin. Generally the inhibition is transitory 
but in some cases it persists for some time. In 
one subject it lasted for six months 

On analyzing the mechanism of the secretory 
action of histamin, it is evident that the changes 
in secretion caused by irradiation are due to 
direet action of the rays on the cells of the 
stomach mucosa. Some patients respond more 
readily to irradiation than others but there is 
some response in nearly all of them. There is no 
great difference in the effect on normal in- 
dividuals and those with stomach disease, but 
the action is perhaps a little more intense in 
subjects with hyperchlorhydria. This work 
shows that irradiation may be used_ thera- 
peutically in hyperchlorhydria, and for the pur- 
pose of decreasing secretion, especially qualita- 
tively... dudrey G. Morgan. 


KREUND, FRANz. Experimentelle Grundlagen 
der Réntgentherapie entziindlicher Prozesse. 
(Experimental basis of roentgen treatment of 
inflammation.) Strahlentherapie, 1931, 40, 
3337339: 

It seemed to the author better to use trau- 
matic inflammation for experimental purposes 
than inflammation of bacterial origin. One of 
his pupils made incision wounds 10 cm. long 
on the backs of rabbits and irradiated one-half 
of them with a relatively large dose, 8 , or 400 
R, with 3 ma. and 170 kv. He has demonstrated 
experimentally that inflammatory cells do not 
migrate to the site of the inflammation in the 
blood but that they are formed locally from the 
connective tissue cells of the blood vessels. In 
his cases roentgen irradiation inhibited exuda- 
tion and decreased the number of inflammatory 
cells. In the irradiated half of the wounds the 
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traumatic inflammation was considerably less 
and healing took place quicker. 

In inflammation pus cells are either evacu- 
ated or destroyed by absorption or phagocyto- 
sis. Other cells either persist and cause chronic 
infammation or become re-transformed into 
connective tissue cells, which brings about heal- 
ing. The action of roentgen rays may destroy 
pus cells more quickly and re-transform inflam- 
matory cells into connective tissue cells. 
Biologically considered, this is a depressive 
action as infammatory cells are of a higher 
stage functionally than connective tissue cells. 
If there are highly virulent bacteria in a focus of 
inflammation caution is necessary in irradiation 
as, for example, in tuberculous foci. The more 
chronic the inflammation the larger the dose it 
is safe to use. As every inflammation is really 
a local proliferation of cells the chief difference 
between neoplasm and inflammation is that 
in the latter the cells may be re-transformed 
into normal cells, while tumor cells have lost 
this capacity. 

There is always an early erythema after 
roentgen irradiation in inflammation, showing 
greater permeability of the vessels in the ir- 
radiated area. Evidently the curative action of 
roentgen rays is due to this greater perme- 
ability of the vessels which makes it possible 
for larger amounts of protectis e substances to 
be brought to the focus. Experimental results 
show that as much as 7§ per cent of an ery- 
thema dose may be necessary to re-transform 
the inflammatory cells to normal ones. The 
best irradiation is with hard rays and zinc 
filtration, but as it is not always possible to tell 
whether there are adhesions it is better to give 
the dose in two parts with an interval of three 
to six days between. Even when there is ap- 
parent healing a somewhat smaller dose of 4 
$0 per cent of an erythema dose should be given 
after about a month. Recurrences are due to 
the capacity of the connective tissue cells for 
becoming re-transformed into inflammatory 
cells. This capacity can be destroyed by ir- 
radiation.—-.dudrey G. Morgan. 


Watters, O. M., Anson, B. J., and Ivy, A. C. 
The effect of x-rays on the thyroid and para- 
thyroid glands. Radiology, Jan., 1931, 76, 


The histology of the normal thyroid of the 
dog was not materially changed by a roentgen 
dosage known to be of clinical value in some 
cases of hyperthyroidism. The tendency of the 
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effect was in the direction of hyperplasia. The 
capsule of the thyroid was thickened only by 
overdosage which resulted in a skin ulcer. 

The treatment used caused a definite hyper- 
plasia of the parathyroids. In those dogs in 
which several months had elapsed after cessa- 
tion of the treatment an increase in connective 
tissue of the parathyroids occurred. A gradual 
slight decrease in blood calcium occurred in 
spite of the hyperplasia. 

It is pointed out that these results do not 
necessarily apply to the hyperplastic thyroid 
of Graves’ disease, which is a different problem. 
The results indicate that the clinical dosage 
used in the treatment of hyperthyroidism will 
not injure the parathyroids.—¥. D. Camp. 


Datv’Acaqua, Vireitio, and De Awnront, 
Virrorio. Ricerche sperimentali sull’azione 
baltericida delle radiazione di diversa lung- 
hezza d’onda. (Experimental study of the 
bactericidal action of radiation of different 
wave lengths.) Radiol. med., July, 1931, 78, 
S69 

The question of the radiosensitiveness of 
bacteria is not yet definitely settled. The 
authors studied it experimentally by subject- 
ing a number of kinds of bacteria to irradiation, 
taking care to exclude all possible sources of 
secondary irradiation except of course that 
diffused from the culture medium itself. 

The different reports are probably due to 
sources of error in the experiments and the 
authors tried to exclude these by using small 
amounts of bacteria and counting the colonies 
originating from them each time. In this way 
even a slight bactericidal action could be de- 
tected. 

They tried to establish curves of radiosensi- 
tiveness for the different kinds of bacteria by 
giving the cultures progressively increasing 
doses of radiation and comparing the bacter- 
icidal action of equal amounts of radiation 
measured ionometrically and produced by 
different potentials (100-120-140 kv.). They 
experimented on bouillon cultures and cultures 
of the same bacteria on agar. 

They found that under these experimental 
conditions the vitality of some bacteria is in- 
jured by roentgen rays. Among these are 
Bacillus prodigiosus, the cholera bacillus, the 
colon bacillus, the Shiga-Kruse bacillus, the 
Bacillus pyocyaneus, the streptococcus and the 
staphylococcus. The radiosensitiveness of these 
forms of bacteria decreases in the order in 
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which they are named. Some of them including 
the Bacillus prodigiosus, the cholera bacillus, 
the Shiga-Kruse bacillus, the colon bacillus 
and Bacillus pyocyaneus are injured by rela- 
tively slight amounts of irradiation, while 
others, including the staphylococcus and 
streptoccus, require larger doses. The percent- 
age of the colonies injured by roentgen rays 
increases as the dosage of radiation is increased. 
For amounts that are ionometrically equal, us- 
ing Solomon’s ionometer the sensitiveness of 
.the bacteria varies, depending on the wave 
length of the rays, increasing as the wave length 
increases. These variations are probably not 
due to a selective action of the radiation, which 
has not yet been definitely proved, but to the 
amount of the incident radiation absorbed by 
the culture medium, which varies considerably 
depending on wave length. The percentage of 
colonies damaged was about the same in the 
broth and agar cultures. 

The roentgen rays may have exercised their 
action on the bacteria either directly or in- 
directly by means of the secondary radiation 
from the culture medium but not by chemical 
and physico-chemical changes in the medium 
making it unadapted for the growth of the 
bacteria.— dudrey G. Morgan. 


Heeren, J., and Panspvorr, J. Gewebsat- 
mung nach Ro6ntgenbestrahlung. (Tissue 
respiration after roentgen irradiation.) Strah- 
lentherapie, 1931, 42, 307-327. 

Experiments are described in which tissue 
respiration of liver and kidney tissue was 
determined after roentgen irradiation. The 
technique of the experiments is described and 
tables given showing the details of the results. 
Oxygen consumption was determined im- 
mediately after and one hour after irradiation. 
It was found that when the tissue was sus- 
pended in Ringer’s solution there was a marked 
increase in oxidation, both in liver and kidney 
tissue which lasted forty minutes. This increase 
was not found when the determinations were 
made at a later period. The increased respira 
tion ran parallel to the size of the dosage. When 
horse serum was used as a suspension fluid 
the increased respiration was not constant. 
Audrey G. Morgan. 


GaALLAvres!, Luict. Le modificazioni del 
quadro ematologico nei pazienti sotto posti 
a radiumterapia intensiva. (Changes in the 
blood picture in patients who have been given 
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intense radium treatment.) Radiol. med. 

July, 1931, 78, 926-958. 

This article reports a study of the blood pic- 
ture in 30 cancer patients who were given large 
doses of superficial radium therapy. It was 
found that therapeutic doses of gamma radium 
rays generally decrease the number of erythro- 
cytes but sometimes increase them. The hemo- 
globin tends to follow the decrease of the ery- 
throcytes but does not always do so exactly, so 
that there may be changes in the color index, 
It may rise slightly during treatment and fall 
later. The number of granular erythrocytes 
always increases even in cases in which the total 
erythrocyte count decreases. 

There is a marked tendency to decrease of 
leucocytes which in a few cases is preceded by 
an initial rise. This results in an absolute neu- 
tropenia and lymphopenia with a relative in- 
crease of neutrophils and a very marked rela- 
tive decrease of lymphocytes. The decrease in 
leucocytes seems to be in proportion to the 
amount of irradiation. 

The Arneth formula is displaced decidedly 
to the left immediately after treatment, fol- 
lowed later by displacement to the right. Few 
young forms are seen and distinctly premature 
forms of leucocytes are very rare. None of the 
changes observed have any very marked effect 
on the patient’s general condition..—.dudrey 
Morgan. 


SIEVERT, Rour M. Notes on international units 
for roentgen and radium dosage. ./cta radiol., 
1931, 72, 300-304. 

The author calls attention to the desirability 
of an addition to the “Recommendations of the 
International X-Ray Unit Committee” (Stock- 
holm, 1928) to provide for an intensity unit 
also, which would meet the requirements of 
practical roentgen therapeutics better than the 
unit of energy. A unit of gamma radiation is 
proposed, suitable for both experimental and 
mathematical determinations of radiation in- 
tensity. 

The unit may conveniently be defined as 
follows: The international unit for gamma 
radiation intensity is the intensity at a dis- 
tance of 1 centimeter from a radium prepara- 
tion consisting of 1 gram of radium element 
(pure radium sulphate) in equilibrium with 
its disintegration products, provided the source 
of radiation is surrounded on all sides by 0.5 
mm. platinum exclusively, and that the dimen- 
sions of the preparation are so small that the 


i 
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source of radiation can be considered puncti- 
form. This unit is called an intensity curve and 
its symbol will be Ic. The thousandth part of 
this unit is called an intensity millicurie and its 
symbol is Imc. It is recommended that in 
medical gamma-ray dosage the intensity be 
stated in Ime, the time in hours and the quality 
in information regarding filtration. This will 
give the dose in Imc-hours. 

For determining the dosage in radium ther- 
apy a new measuring method described by 
Sievert in 4cta radiol., 1931, 72, 190, has re- 
cently been introduced at the Radiumhemmet 
in Stockholm. This has proved very convenient 
for determining the unit suggested above, as 
the small condenser chambers used may be 
calibrated in Ime units without difficulty. 
These chambers are also suitable for roentgen- 
ray measurements. If a standard chamber of 
small dimensions should be chosen for inter- 
national use a spherical condenser chamber 
would be very convenient because it is quite in- 
dependent of the measuring devices and can be 
exactly defined only by giving the dimensions 
and the material of the walls. 
Morgan. 


Audrey G. 


Heeren, J. Komplementare Eigenschaften des 
Blutserums “Alexinreaktion” nach 
Rontgenbestrahlung. (Complementary prop- 


oder 


erties of the blood or “‘alexin reaction” after 

roentgen irradiation.) Strahlentherapie, 1931, 

I8g-1g7 

The work of other authors on the effect of 
roentgen irradiation on the complementary 
action of the blood serum, or the alexin reac 
tion, is reviewed and the author describes his 
own work in which the sera of 50 patients were 
examined after roentgen irradiation by Hunte- 


miiller’s modification of the hemolysin reaction. 


> 


Among 2} patients, 14 showed a decrease of 


the complementary properties of the blood im- 
mediately after the end of irradiation, 6 a 
slight rise and 3 no effect at all. So the effect 
is not constant. Tables are given showing the 
details of the results and cases are described to 
show that the differences were not due to 
differences in dosage or technique. No special 
relation was found between the nature of the 


disease and the complementary properties of 


the serum.-.dudrey G. Morgan. 

Taytor, Laurisron S. Recent progress in x- 
ray standardization. Radiology, Jan 
10, 1-13 


» 1931, 


Abstracts of Roentgen and Radium Literature 277 


Advances made in the measurement of roent- 
gen-ray quantity or intensity during the last 
three years are reviewed. A comparison of the 
cylindrical and parallel-plate types of air 
ionization chamber indicates that the latter is 
better suited for accurately determining the 
“roentgen.” The smaller guarded field parallel- 
plate ionization chamber is free of all the de- 
fects of both larger types of chamber. Prefer- 
ence is given to the null electrostatic cur- 
rent measuring system when covering a wide 
range of sensitivities and to eliminate field 
distortion. For routine and secondary standard- 
ization measurements the current compensation 
scheme, using the radium ionization chamber, is 
more satisfactory. A comparison of various 
diaphragm systems indicates the necessity of a 
diaphragm close to the tube to eliminate off- 
focus and stem radiation. For quality measure- 
ments the effective wave length method, using 
thin (0.25 mm.) copper absorption screens, is 
recommended.—f. D. Camp. 


E.RSKINE, ArrHuUR W. Accuracy in roentgen 
dosage. 7. dm. M. Ass., Sept. 5, 1931, 97, 
677-0678. 

Accurate dosage enables the roentgenologist 
to avoid the dangers of over and under ex- 
posure. The patient with malignant disease 
is in greater danger from the latter, since he 
may thus have his only chance for life with- 
held. 

Errors of about 100 per cent may be expected 
in calculating dosage from indirect measure- 
ments such as meters showing voltage and 
current, and the distance, time and filter fac- 
tors. The error can be reduced to about 25 per 
cent by accurate checking of intensity and 
quality with instruments calibrated in ab- 
solute units. The roentgen is the most rational 
unit we have. 

The instruments with a small ionization 
chamber are likely to be less accurate than 
those with larger chambers but can be used over 
the skin of the patient to measure the rays actu- 
ally received while the larger and more precise 
chambers do not show the effect of back scatter- 
ing and corrections must be made. 

The cost of a satisfactory measuring instru- 
ment is not large and when distributed over 


the number of cases treated becomes almost 
negligible —F. W. Hall. 


KAMNIKER, Hetimur. Erfahrungen mit der 
Injektion von “Betastrahlern” in maligne 
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Tumoren. (Experience with the injection 
or “beta irradiators” in malignant tumors.) 
Strahlentherapie, 1931, JO, 

It is sometimes difficult to reach tumors with 
Dominici tubes so efforts have been made to 
find a substance that could be injected that 
would emit beta rays. The author has been sent 
such a preparation from the Kaiser Wilhelm 
Institute in Berlin. It is a uranium X prepara- 
tion with a half-value time of twenty-four days, 
which guarantees a long-continued action on 
‘the tumor and on cells undergoing karyo- 
kinesis. After about 100 days it no longer has 
any effect so there is no danger of injurious 
after-effects. 

The author found this preparation very ef- 
fective and particularly valuable in tumors in- 
accessible to Dominici tubes. Injections should 
not be made into deep tumors not immediately 
beneath the site of injection, as perforation of 
the liquefied tumor might not take place 
through the injection canal but into neighbor- 
ing organs or the abdominal cavity. In many 
cases a path should be infiltrated with the 
needle from the site of the injection to the 
center of the tumor, as this path becomes 
necrotic and furnishes a canal for the discharge 
of the liquefied tumor tissue. Or the canal may 
be used to introduce radium tubes into the 
center of the tumor. Several injections should 
not be made into the tumor at short intervals 
as that may cause an undesirably strong action. 
No bad by-effects on the kidneys or hemato- 
poietic system were observed. Histological 
examination shows that the preparation causes 
necrosis. Clinically the injected tissue is 
liquefied in most cases but rupture does not 
necessarily occur. In favorable cases the 
liquefied tissue is absorbed and finally replaced 
by scar tissue.—dudrey G. Morgan. 


Woop, Francis Carrer. Short wavelength 
radiation; present standards for measuring 
quantity and quality. 7%. 4m. M. dss., May 
235 1931, 96, 1753-1757. 
The quantity of radiation used in roentgen- 

ography is usually so small as to be negligible, 
but precautions should nevertheless be taken 
to ascertain whether the patient has had previ- 
ous exposures to roentgen rays or strong ir- 
ritants. 

Measurement of supersoft radiation is usu- 
ally done by experimental erythemas though 
pastilles or ionization chambers may be used. 

Medium voltage radiation may be estimated 
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by formula provided meters are calibrated and 
all factors accurately considered, an entirely 
different set of formulas being required for 
different filters. Pastilles are widely used and 
are satisfactory for dermatologic practice. 

Kor short wave or high voltage therapy the 
ionization chamber is the usual method of 
measurement and the best unit for measure- 
ment is the standard or “roentgen” 
adopted by the International Congress of 
Radiology. Many forms of dosimeter using the 
ionization principle are available. Charts 
showing depth doses are very essential in 
estimating the effective radiation delivered toa 
tissue at a given depth. 

Tables for measurement of radiation in 
radium therapy are given in all standard texts 


E.W. Hall. 


ScHAAL, G., GruscHerzkaya, M. A., and 
ZwiticHowskayja, E. J. Beitrag zur biologi- 
schen Wirkung der R6ntgenstrahlen. (Wirk- 
ung der Réntgenstrahlen auf die Elektrolyte 
Kalium and Kalzium im Blutserum des 
Menschen). (A contribution to the study of 
the biological effect of roentgen rays. The 
effect of roentgen rays upon the electrolytes, 
potassium and calcium, in the blood serum 
of the human body.) Strahlentherapie, 1931, 
JO, 

After a detailed discussion of the observa- 
tions pointing to the possibility of the exist- 
ence of a stimulating effect of the roentgen 
rays, the authors describe their studies on the 
influence of roentgen rays upon the Kk Ca 
ratio of the human blood serum. For radiation 
with roentgen rays of 180 kv., 4 ma., 0.5 mm. 
Zn and 1 mm. Al filter in doses of 1 6 1 full 
erythema dose for various groups-the authors 
found a shifting of the Kk. Ca ratio. The direc- 
tion of this shift seems to depend upon the 
time interval between irradiation and examina 
tion of the blood. During the first day after 
irradiation there is a surplus of potassium, and 
later on, of calcium. Many clinical observations 
after irradiation, such as “roentgen sickness,” 
early reaction, fluctuation in the leucocyte 
count, analgesic effects, etc., may be explained 
by the shift in the K, Ca quotient of the blood 
serum.—Otto Glasser. 


GrrOrER, O., and Bercer, Heinz. Uber die 
Bestimmung der Halbwertschicht bei Grenz- 
strahlen. (The determination of the half- 


value layer for Grenz rays.) Strahlentherapte, 
fO, $go 
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In Grenz-ray therapy it is necessary to de- 
termine the radiation quality as well as the 
quantity. Indirect methods of quality measure- 
ments, as for instance, reading the kilovoltage 
from a switchboard meter, are inaccurate on 
older Grenz-ray machines. Modern Grenz-ray 
apparatus and tubes are pretty well standard- 
ized, and the radiation output is satisfactorily 
constant. It is, however, necessary to calibrate 
each apparatus, a task which should be done 
by the manufacturer of the Grenz-ray trans- 
former and tubes. As long as this is not done, 
the quality and quantity must be determined 
in each special case, and the author presents a 
method of measuring the half-value layer in 
aluminum. This consists chiefly of an aluminum 
foil about 1, 100 of a millimeter thick, which is 
brought into the path of the rays. By turning 
the foil in the radiation beam, the rays have to 
pass through a varying layer of aluminum, the 
exact thickness of which depends upon the 
angle between the foil and the beam of rays A 
series of measurements with this quality in- 
dicator on old and new tubes is presented 
Otto Glasser. 


Wittiams, J. B., and Bubp, S. W. Oral appli- 
ance for radium treatment. ¥. .d4m. M. Ass., 
Nov. 5, 1930, 95, 1424-1425. 

The small amount of tissue which covers the 
alveolar ridge makes implantation of radium 
unwise or impossible. Applicators of the usual 
type are hard to retain in position. A gum wax 
base dental appliance is described and _ illus- 
trated. It is so constructed as to hold the radium 
in place for several hours without much dis- 
comfort to the patient. Hall. 


Tartracii, Dino. proiezione di profilo 
obliquo anteroposteriore per l’esame radio 
logico laterale di un solo polmone. (Oblique 
anteroposterior profile projection in_ the 
roentgen examination of one lung.) Radiol. 
med., Dec., 1930, 77, 1388-1395. 

This projection, the details of which have 
been described in Riv. di radiol. e fisica med. 
no. 4, 1g 30, avoids the superposition of images, 
reducing even the projected shadow of the 
heart so that it is seen only in profile, but show- 
ing the retrocardiac space and a complete 
latero-lateral view of the lung. There is a cer- 
tain amount of superposition of the two medi- 
astinal portions and of a small part of the 
lung of the opposite side, but not enough to 


interfere with interpreting the picture. Seven 
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cases are described and roentgenograms given 
illustrating the projection and the results ob- 
tained by it. It is of special value in studying 
the interlobar fissure, the conformation of the 
diaphragm and the localization of adhesions in 
the course of therapeutic pneumothorax.— 
Audrey G. Morgan. 


Lupin, M., and WerrHemMann, A. Lungen- 
verinderungen nach experimenteller Ront- 
genbestrahlung. (Changes in the lungs after 
experimental roentgen irradiation.) Strahlen- 
therapte, 1930, 78, 684-701. 

Experiments on rabbits are described and 
photomicrographs given showing the histologi- 
cal changes in the lungs after roentgen irradia- 
tion. In all the animals that died spontaneously 
there was a bronchopneumonia that was at 
first circumscribed and then confluent with 
very severe suppurative bronchitis. The epi- 
thelial cells of the alveoli are destroyed after 
passing through various stages of degenera- 
tion, particularly swelling and honeycomb-like 
or vacuolar degeneration of the protoplasm and 
destruction of the nuclei. Around the broncho- 
pneumonic foci there is severe edema of the 
lung with desquamative catarrh. In the bron- 
chial epithelial cells there are also extensive 
signs of proliferation including: (a) increase in 
height and stratification with regenerative pro- 
liferation inside the alveoli; (4) autonomous 
growth of the epithelial cells with formation of 
pictures resembling carcinoma, for example, 
atypical mitoses, polymorphism of the cells and 
pycnoses and destruction of nuclei.—dudrey 
G. Morgan. 


WERTHEMANN, A. Experimentelle Réntgen- 
schiidigungen des Herzmuskels. (Experi- 
mental roentgen injury of the heart muscle.) 
Strahlentherapie, 193 702-709. 
I:xperiments were performed on rabbits. In 

the first series of experiments § adult rabbits of 

the same size were irradiated once a week al- 
ternately on the thorax and back. The fields 
were §X5 cm., the focus-skin distance 23 cm., 

filter 8 mm. aluminum; 2.3 ma., 160 kv., 0.55 

mm. copper half-value layer. The animals were 

given 500 r at a treatment until they died. 

They bore from 17 to 43 treatments and lived 

from 131 to 343 days. In the second series the 

experiments were the same except that the 
fields were 12X12 cm. The animals died after 

10 to 1§ treatments; the average life was 97.5 

days. The heart findings are described and 
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illustrated by photomicrographs. The heart in- 
juries were: (a) Injuries of the parenchyma: (1) 
simple cloudy swelling with loss of transverse 
striation; (2) finely granular to coarse or some- 
times waxy degeneration with the fibrillary 
striation destroyed in places and preserved in 
places; (3) atrophy of muscle fibers extending 
to complete destruction; the fibers at first be- 
came tortuous and finally only empty sarco- 
lemma tubes remained; (4) simple destruction 
of nuclei with very few nuclei in the degen- 
erated parts. (4) Changes in the interstitial 
connective tissue: (1) perivascular and exten- 
sive diffuse inflammatory infiltration; (2) mili- 
ary induration leading to distinct sclerosis. 
Audrey G. Morgan. 


Kaun, Herserr. Die Ablagerung von aktivem 
Wismut in malignen Tumoren. (The deposi- 
tion of active bismuth in malignant tumors.) 
Strahlentherapie, 1930, 37, 751-766. 

The author’s experiments are based on the 
idea that it may be possible to store substances 
in cancer cells electively that will injure them 
without injuring the normal tissue cells. He 
first experimented with mice, giving injections 
of inactive bismuth and later with bismuth 
activated with radium E. He found that the 
bismuth was at first distributed quite uni- 
formly in the tumor tissue and normal tissue 
but that the body cells gave it off very quickly 
while the tumor cells retained it. Forty-two 
hours after the injection there was 18 times as 
much bismuth in the tumor as in a correspond- 
ing amount of normal tissue. 

He is not yet ready to report therapeutic 
results of the method. There are many ques- 
tions still to be settled, such as optimum dosage, 
the nature and time sequence of the injections 
and whether this treatment can be combined 
with external radium or roentgen treatment 
and if so in what way. His chief object in this 
article is to rouse interest in the possibilities 
of the method.—-.dudrey G. Morgan. 


ie, Ernst A., and Buntine, C. H. Skin 
reactions following exposure to roentgen 
rays. II. A study of the effect of graded doses 
of two different wave lengths on the skin of 
rats. Radiology, Dec., 1930, 75, 647-059. 
The skin of 80 rats was exposed to two types 

of unfiltered roentgen rays produced at 7 kv. 

and 60 kv., respectively. The dose amounted to 

§00 r, 750 r, 1,000 r, 1,250 r, 1,500 r, 2,000 r, 

and 2,400 r. 
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The reactions were studied macroscopically 
and microscopically. It appeared that the 
changes observed in the skin following ex- 
posure to both qualities of roentgen rays in 
equal doses were very similar. 

Although it is not advisable to transfer di- 
rectly the results of animal experiments to 
human pathology, the conclusion seems justi- 
fied that roentgen rays of from 1 to 2 Angstréms 
should be used therapeutically as other roent- 
gen rays. Clinical observations support. this 
conclusion.— ¥. D. Camp. 


FRONTALE, Gino. Via inalatoria o via trans- 
cutanea? (Should irradiation be given by 
inhalation or through the skin?) Radiol. 
med., Nov., 1930, 77, 1316-1333. 
Experiments were made on young white rats 

which were given MeCollum’s rachitic diet 
No. 3143. Some of them were giyen inhalations 
of irradiated air, others were given direct ir- 
radiation of the skin without any inhalation of 
irradiated air and others were not given any 
treatment at all. The animals given inhalations 
of irradiated air, either as a preventive treat- 
ment in the beginning of the experiment or as 
curative treatment after the beginning of signs 
of rickets developed serious rickets, shown dur- 
ing life by roentgen examination and _ after 
death by histological examination. These symp- 
toms of rickets did not differ in any way from 
those in the animals that were not given any 
treatment at all. On the contrary, the rats 
given direct irradiation on the skin and no in- 
halation of irradiated air did not show any 
signs of rickets when the irradiation was given 
in the beginning of the experiments and were 
cured when the irradiation was not given until 
after signs of rickets had begun. In these cases 
ossification was shown to be normal by roent- 
gen examination during life and_ histological 
examination after the animals were killed. 

Audrey G. Morgan. 


Unimann, Ertcu. Uber die Méglichkeit der 
Vermeidung von Strahlenschiiden der Haut. 
(The possibility of preventing radiation 
damage to the skin.) Strahlentherapie, 1930, 
38, 103-112. 

Doses of 110 per cent of a skin unit dose (15 
kv., 1.5 mm. half-value layer in Al) were ap- 
plied to the ears of rabbits. Epilation and skin 
reactions were carefully observed. In order to 
study the properties of the Raderma salve as a 
prophylactic for undesired skin reactions in 
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radiation therapy, as suggested by Wintz, one 
ear of each animal was treated with this salve. 
The areas thus treated did not show any skin 
reaction, and practically no epilation. A histo- 
logical examination of these areas did not show 
any damage to the tissue as compared to the 
areas not treated with the salve. A study of the 
influence of the various components of the 
Raderma salve was made with skin reactions 
produced with ultraviolet light. All of the com- 
ponents, with the exception of vaseline, have a 
retarding effect upon the skin reaction.—Osto 
Glasser. 


Caprectt, Luict. Sieroanafilassi e raggi. (Serum 
anaphylaxis and rays.) Radiol. med., Nov., 
1930, 77, 1305-1316. 

The action of irradiation in serum ana- 
phylaxis was studied experimentally in rabbits 
and the effectiveness of irradiation in decreas- 
ing anaphylactic shock and crisis, which has 
been described by other authors, was con- 
firmed. Irradiation is more effective when it is 
given immediately after the serum injection in- 
stead of preceding it. The physiochemical con- 
ditions which cause precipitation become more 
marked in animal serum parallel with the 
progress of serum sensitization. Spontaneous 
precipitation in normal serums or acquired pre- 
cipitation in sensitized serums is inhibited or 
even prevented by irradiation. Irradiation is 
effective in preventing flocculation even in 
vitro in normal or sensitized animal serums. 

Krom these experimental results the author 
concludes that irradiation decreases anaphy 
laxis because of the changes which it brings 
about in colloidal instability. This is a purely 
physiochemical phenomenon; that is to say, it 
is not due to the vital activity of the cells as it 
is seen in serums irradiated in vitro. The au- 
thor thinks that if it were possible to determine 
the physiochemical conditions which bring 
about anaphylactic flocculation it would show 
the physiochemical changes caused directly by 
irradiation in the organic colloids.—.dudrey G. 
Morgan. 


Luicr. Anafilassi e raggi. Riserva 
alealina. (Anaphylaxis and rays. Alkali re- 
serve.) Radiol. med., Dec., 1930, 77 


‘OT 


1} 

I 36g.) 

The theory of acidosis 1s accepted in bio- 
chemistry as explaining the anaphylactic charge 
and as the first cause of radiobiological phe- 
nomena. In order to determine whether this is 
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correct or not the author made experimental 
studies on rabbits in which he observed pH and 
alkali reserve during preparation for anaphy- 
laxis and during and after irradiation with 
roentgen rays and radium. No real or com- 
pensated acidosis was found in these experi- 
ments either in serum or peptone anaphylaxis 
or in irradiation. On the contrary, when the 
serums were irradiated in vitro they showed a 
change in the direction of alkalosis. There is no 
denaturization of body proteins by rays, at 
least not in therapeutic doses and irradiation 
has not any capacity for intensifying biological 
activity in the animal with an anaphylactic 
charge.— Audrey G. Morgan. 


Luicit. “‘Radioproteinemia” and 
“radioanafilassi”” nei cancerosi sottoposti a 
trattamento radioterapico. (Radioprotein- 
emia and radioanaphylaxis in cancer patients 
who have been given radiotherapy.) Radiol. 
med., Oct., 1930, 77, 1150-1156. 

The author describes immunological and bio- 
chemical investigations made on cancer pa- 
tients who had been given radium therapy suc- 
cessfully. He comes to the conclusion that the 
protein elements of the tumor which are ab- 
sorbed after radium treatment are split by the 
action of the proteolytic enzymes into amino- 
acids and their derivatives; in this form they 
pass into the blood and are excreted by the 
excretory organs. The absorption of the tumor 
proteins therefore is not followed by any radio- 
proteinemia or any allergic condition (radio- 
anaphylaxis). There is no reason for the use of 
these terms therefore, for the human organism 
always has enough enzymes available to pre- 
vent toxic derivatives entering the blood as a 


result of the breaking down of tumor tissue. 
Audrey G. Morgan. 


Kantsrorr, A, Untersuchungen tiber die Haut- 
toleranz bei protrahiertfraktionierter R6nt- 
genbestrahlung. (Investigations of the skin 
tolerance for protracted, fractional roentgen 
therapy.) Strahlentherapie, 1930, 38, 499- 


to 


After a short discussion of the work done by 
Regaud and Ferroux, Schinz, Miescher and 
others, in applying roentgen rays in fractional 
and protracted doses, the author describes his 
own experiments on the study of the skin toler- 
ance of rabbits. A protracted, fractional dose 
corresponding to 4 epilation doses did not pro- 
duce an epilation fourteen to twenty weeks 
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after the final treatment (radiation technique: 
168 kv.; 1.3 mm. Cu and 1 mm. Al filter; 3 
ma.; 1.1 mm. Cu half-value layer; 4,200 r total 
dose in one sitting; 14300 r within 120 min- 
utes with a 24-hour interval for protracted, 
fractional treatment). The author concludes 
from these results that by applying subdivided 
doses, the skin tolerance is increased consider- 
ably. In a series of histological experiments on 
the human skin, which was irradiated with 
protracted, fractional doses equivalent to § or 
6 skin unit doses, it could be shown that only 
minor cell degenerations occurred. This proves 
again Miescher’s results, who showed that the 
subdivision of the applied doses is primarily re- 
sponsible for the increased skin tolerance. A 
protracted, fractional method of treatment, as 
suggested by Regaud and Coutard, is the 
method of choice in all cases in which there is 
only a small difference in the sensitivity of the 
cells of the neoplasm and the normal tissue.— 
Otto Glasser. 


Juut, Jens. Einmalige Hochstdosis, fraktion- 
ierte Bestrahlung oder Sittigungsmethode? 
Untersuchungen an Karzinommiiusen. (Sin- 
gle massive dose, fractional dose or satura- 
tion method? Experiments with cancer mice. ) 
Strahlentherapie, 1930, 38, 623-640. 

Mice with implanted cancer were irradiated 
with roentgen rays (220 kv.; 2.8 ma.; § mm. 
Al filter; 23 cm. focal skin distance) and radium 
(200 me-hr.; 1 mm. lead and 0.6 mm. Al filter). 
The malignant tumors showed an incomplete 
cumulation of fractional roentgen doses. Con- 
tinuous radium irradiation of varying intensity 
led to a time factor which is smaller than 1. 
The accumulation of a tumor and of normal 
skin is quite different. A more favorable ratio 
between the effect upon the tumor and the 
effect upon the skin is obtained by fractional 
treatment than by massive treatment, that is, 
an increase in the selective effect of the rays 
is obtained. Distribution of the treatment ac- 
cording to the saturation method led to a more 
favorable effect than fractional irradiation. The 
results obtained, however, cannot be trans- 
ferred directly to conditions of the human 
being.—Otto Glasser. 


Ratti, Arpurno. La ripartizione dell’energia 
nella Roentgenterapia profonda. (The dis- 
tribution of energy in deep roentgen ther- 
apy.) Radiol. med., Nov., 1930, 17, 1213- 
1250. 
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What is known of the distribution of radiant 
energy in the deep tissues is based almost en- 
tirely on measurements made on phantoms. 
It remains to be determined whether these find- 
ings hold good in practical roentgen therapy 
and if so how exact they are. 

Ratti reviews the methods of studying this 
question and calls attention to the sources of 
error in using small ionization chambers. He 
reviews the literature and describes the results 
that he himself has obtained in a series of in- 
vestigations using five different ionometers 
with small chambers. He tried particularly to 
find out whether the lack of homogeneity in the 
structure of the human body caused any con- 
siderable variation in the value of deep doses. 
He studied particularly the reaction of the 
bones and the air-containing cavities to irradia- 
tion. From a critical analysis of the results he 
concludes that, in a general way, the variations 
found are not great enough to aftect the prac- 
tical value of the table of deep doses prepared 
from measurements made on the phantom. 
Audrey G. Morgan. 


Dorneicu, M. Uber die Frage der Verteilung 
der R6ntgenstrahlenintensitit im Korper bei 
Tiefentherapiebestrahlungen. (The problem 
of the distribution of roentgen-ray intensity 
within the body in deep therapy.) S¢rahlen- 
therapie, 1g 30, 38, 

The author, who has worked for a number of 
vears in Dessauer’s institute on the problem of 
the intensity distribution of roentgen rays 
within the body, or within a phantom, presents 
in the first section of his paper a comprehensive 
discussion of the measurements of intensity 
distribution made previously, and of the funda- 
mental aspect of the problem. The photographic 
and ionization methods of intensity measure- 
ment are discussed in detail. Special attention 
is called to the various errors which are usually 
made in measurements with small ionization 
chambers, such as disregarding the effect of 
the length of the inner electrode, of the position 
of the chamber within the phantom, of the 
shadow and absorption effects of the chamber 
holder, of the direction effect within a small 
chamber, etc. In a second paper, to be pub- 
lished, the author’s results of the measure- 
ments of depth intensities will be communt- 
cated.—-Otto Glasser. 


VaALLEBONA, A., and Capocaccra, M. Ulteriori 
osservazioni sull’azione dei raggi X sui tes- 


} 
| 


iorl 


tes- 


Vor. XXIX, No. 2 Abstracts of Roentgen 
suti di origine mesenchimale. (Further ob- 
servations on the action of roentgen rays on 
tissues of mesenchymal origin.) Radiol. med., 
Oct., 1930, 77, 1188-1192. 

The authors have previously published a 
series of experiments on the action of roentgen 
rays on tissue of mesenchymal origin, particu- 
larly hematopoietic tissue. The experiments re- 
ported in this article were made with the ob- 
ject of determining whether the lesions that 
they found in the blood and hematopoietic 
organs were due to direct action of the rays or 
if they were caused by toxins produced by the 
lesions of all the tissues brought about by the 
application of rays to the whole body of the 
animal. kor this purpose they made a series 
of experiments irradiating only the hind leg, 
while the rest of the body was protected from 
the rays. The total dose given was 1200 units 
R.T. 

Some of the animals had been previously 
colored by means of 4 intravenous injections of 
I per cent trypan blue. Histological examina- 
tion of some of the animals killed a week after 
the irradiation and some killed two weeks after 
showed that in the irradiated bone marrow 
there was a decrease of the number of poly- 
morphonuclear leucocytes, particularly the neu- 
trophils, and a slight reduction in the number 
of mvelocyvtes. The basophils, eosinophils, 
hemocytoblasts, hemohistioblasts and erythro 
blasts were entirely normal. From these and 
their previous experiments, the authors con 
clude that the lesions of the hematopoietic 
organs caused by roentgen rays are more seri 
ous, the greater the extent of the surface ir 
radiated. But even under the experimental con 
ditions described in this article the cells most 
sensitive to the action of the rays were the 
polymorphonuclear neutrophil leucocytes. 
Audrey G. Morgan. 


Laser, Hans. Strahlenbiologische Untersuch- 
ungen an Gewebkulturen. ( Biological ettects 
of irradiation of tissue cultures.) S¢rahlen 
therapte, 1930, 38, 

The method of tissue cultivation has proved 
very useful in testing the sensitiveness of nor- 
mal and malignant cells to irradiation. Sen 
sitiveness is shown by inhibition of growth. 
Sensitiveness and latency stand in a certain 
definite relation to rapidity of proliferation. 
This 1s true of malignant cells as well as of nor- 
mal ones. Cultures, the rapidity of whose 
growth has been decreased experimentally to a 
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latent stage, show no change in their ordinary 
course of growth on slight irradiation. After ir- 
radiations that do not cause death there is 
gradual recovery. There is sometimes, but not 
as a rule, a temporary compensatory increase of 
growth of the irradiated cultures as compared 
with controls. By preliminary irradiation fol- 
lowed by repeated transplantations increased 
sensitiveness could be attained as a result of 
the increased regeneration. Repeated irradia- 
tion at a certain time of a culture that has been 
given preliminary irradiation does not cause 
a further inhibition of growth (immunity). The 
biological sensitiveness measured by inhibition 
of growth is equal to the product of the time 
and intensity. Carcinoma cultures show par- 
ticularly great sensitiveness on preliminary ir- 
radiations followed by transplantations. This 
behavior, caused by special lability, is con- 
sidered a quantitative not a qualitative differ- 
ence from normal cells..—-.dudrey G. Morgan. 


SCHAEFER, W., and Wirre, E. Beitriige zur 
Klirung der biologischen Wirkungen von 
modernen Kathodenstrahlréhren. con- 
tribution to the clarification of biological 
effects obtained with modern cathode-ray 
tubes.) Strahlentherapie, 1930, 38, 767-774. 
\fter a discussion of fundamental data on 

electrons, and an explanation of the heat 
etfects of cathode rays, the author discusses the 
difference in biologic effects to be expected from 
cathode and roentgen rays. In order to arrive at 
a fair comparison of the results produced, it is 
necessary to increase the roentgen-ray doses 
considerably. In some experiments carried out 
with about 3,000, r of both roentgen and 
cathode rays, it could be shown that the bio- 
logical effects pre <luced were practically identi- 
cal.— Otto Glasser. 


VIERHELLER, FRIEDRICH, und SARALEGL 
Rontgenwellenlinge und biologischer Effekt. 
Wave length of roentgen rays and the bio- 
logical effect.) Strahlentherapie, 1930, 38, 
041-0$4. 

The authors investigated the problem of the 
dependence of biological effect upon wave 
length. The work of Glasser and Behnken on 
this question is discussed in detail, together 
with previous investigations of the authors. 
Further physical and biological experiments 
with germinating beans have shown that the 
wave lengths of the secondary rays are much 
longer than those of the primary radiation, and 
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that the secondary wave lengths of the primary 
radiation commonly used in therapy are very 
nearly the same. A difference in the biological 
effect is therefore not to be expected. Based 
upon the absorption law and upon the theory 
that a certain number of electrons is released 
in a given volume through the absorption of the 
radiation energy one, the r numbers for various 
primary radiation qualities can be calculated. 
The values thus obtained agree well with those 
of Glasser previously published. For the radia- 
tion qualities generally used no difference in 
the biological effect of the radiation on germi- 
nating beans could be found.—O#to Glasser. 


ELLINGER, and Gruun, E. Uber biologische 
Réntgenstrahlenwirkung. IV. Mitteilung. 
Uber die Verstirkung der R6ntgenstrahlen- 
wirkung durch Sekundiirstrahlung. (Bio- 
logical effects of roentgen rays. IV. The in- 
crease of roentgen-ray ettects through second- 
ary radiation.) Strahlentherapie, 1930, 38, 
58-97. 

The authors investigated the effects of a large 
series of secondary radiators upon the photo- 
graphic plate and upon cultures of Bacterium 
prodigiosus. The elements used as secondary 
radiators were Al, Si, Cr, Mn, Fe, Co, Ni, 
Cu, Zn, As, Se, Mo, Pd, Ag, Cd, Sn, Sb, Te, 
Ce, Ta, W, Pt, Au, Hg, Tl, Pb, Pi, Th, and U. 
These substances were chemically pure and 
were in small foils or blocks of at least 0.8 mm. 
thickness and an area of 10X20 mm. The sur- 
face was highly polished, and they were ce- 
mented into an aluminum box in such a fashion 
that their surfaces were all in one plane. In the 
photographic experiments this surface was at 
a distance of 1 mm. from the photographic 
plate. The plate and box were wrapped in 
black paper and placed in a cardboard box. The 
roentgen rays had to go through the box and 
the glass of the plate before reaching the 
secondary radiators. The following radiation 
conditions were used in most of the experi- 
ments: 


(1) 225 kv., 4ma.,0.2 mm. gold plus 1 mm. silver 
plus 0.§ mm. Zn, 500 mm. distance, I rin I minute 
and 10 seconds. 


(2) 160 kv., 4 ma., 3 mm. Zn., 500 mm. distance, 
1 rin I minute and 14 seconds. 

(3) 100 kv., 4 ma., 1 mm. Zn, 500 mm. distance, 
1 rin 2 minutes and 38 seconds. 


(4) sokv., 4 ma., 3 mm. Al, soo mm. distance, I r 
in 1 minute and 7 seconds. 
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In some of the experiments thin aluminum 

foils of $, 14 and 214 were placed between the 

secondary radiator and the emulsion. 

The results of these experiments showed that 
the additional darkening on the plate caused 
by the secondary radiation depends: (1) upon 
the wave length of the primary radiation, that 
is, the relative effect of the secondary radiation 
increases with increasing hardness of the pri- 
mary radiation; (2) upon the atomic number 
of the secondary radiator, that is, it increases 
with increasing atomic number. This increase, 
however, is not linear, but maxima appear, 
which shift with decreasing wave length to- 
wards the elements with lower atomic number. 
The experiments with aluminum filters proved 
that the effects of the secondary radiation upon 
the photographic plate are caused by secondary 
rays of rather high penetration, probably by 
the fluorescent rays of the various elements. 

The experiments with prodigiosus cultures 
were carried on in a similar way. The cultures 
were obtained in a way similar to that proposed 
by Holthusen. A suspension was sprayed on an 
agar Petri dish from a distance of so cm. for 
4-6 seconds, during which time the Petri dish 
was revolving slowly. These cultures were then 
irradiated similarly to the photographic plate. 
They were then photographed; a special grid 
arrangement permitted showing on the photo- 
graph the relative position of the various 
secondary radiators. The number of colonies 
for each field was then counted under a micro 
scope. The addition of the secondary rays to 
the primary rays changes completely the ettect 
upon the cultures. Primary roentgen rays ot 
various wave lengths began to have an eftect 
upon the cultures at a dose of about soo r. A 
certain percentage of the cultures, 
survived doses as high as 15, .. 


however, 
It secondary 
rays of elements of a high atomic number are 
added to the primary rays, a small primary dose 
of only 300 9& leads to complete sterilization. 
Pure primary radiation of medium hardness 
(100 kv.) has a maximum etfect upon the bac 

teria. If the secondary rays are added, the 
lethal effect for a constant dose of the primary 
radiation increases with increasing wave length 
of the primary radiation. The bactericidal ettect 
of the secondary radiation increases with in 

creasing atomic number of the secondary radia 

tor, 


characteristic maximum and 
minimum, which depend upon the wave length 
of the primary radiation. The effective rays 
have a very small penetrative power. They are 


showing 


' 
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absorbed completely by 4-5 mm. of air. It is 
therefore concluded that the bactericidal effect 
of roentgen rays depends primarily upon the 
absorption of photo electrons.— Otto Glasser. 


PopKAMINSKY, N. A. Uber die sensibilisierende 
Wirkung des Hiimatoporphyrins gegeniiber 
den Rontgenstrahlen. (On the sensitizing 
effect of hematoporphyrin for roentgen rays.) 
Strahlentherapte, 1930, 38, 98-102. 

After a discussion of the various experiments 
of ~saaoog Mever-Betz, and others, on the 
sensitizing effect of hematoporp hyrin under the 
influence of light, the author investigates the 
possibility of such an effect for roentgen rays. 
One cubic centimeter of hematoporphyrin solu 
tion was injected into white mice, which were 
subsequently irradiated, in the dark, with 
roentgen rays. The animals were left in the 
dark. The author found that typical subacute 
and chronic forms of “‘roentgen-ray sickness” 
could be observed, similar to those of the “‘light 
sickness”’ observed by others. This sensitizing 
effect may possibly be made use of in the 


roentgen treatment of superficial and deeper 


situated organs.—-Otto Glasser. 


Taytor, Laurisron S., and SINGER, GEORGE. 
An improved form of standard ionization 
chamber. Radiology, Dec., 1930, 75, 637-646. 


A modiheation of the open-air parallel plate 
ionization chamber, readily portable and 
adapted to field use, is described. In this cham- 
ber, narrow guard plates are supplemented by 
a system of ten guar d wires across the ends 
of the chamber. ‘The are so spaced that 
ig from them is negligible. 
By this means a uniform electrostatic field be 


roentgen-ra\ scatter 


tween electrodes 1s 
wide guard plates and the large plate-to-shield 
spacing necessary in the primary. standard. 
This design has permitted a decrease in the 
volume and weight of the secondary 
by a factor of 1. 


Standard 


The results of direct comparisons between 
this chamber and the primary standard are 
given and indicate that the “roentgen” can be 
reproduced by the former Pee the same ac 
curacy as the primary standard. The problem 
lentical for apt two cham- 
bers, and for a given tube the same inverse 
power law holds for both. Like the standard 
chamber, the new chamber does not require 


of diaphragming is i 


that corrections be made for differences in 
roentgen-ray quality. 
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obtained without the use of 


Any of the usual electrostatic measuring sys- 
tems may be used with this chamber, although 
for precise work a null or current compensation 
system is desirable. 

It is expected that this type of chamber will 
be found useful in the international com- 
parisons of the “roentgen” now pending, for 
which purpose the “fingerkutkammer’”’ is gen- 
erally inadequate.—¥. D. Camp. 


Hase, Hermann, and Kistner, Hans. Stiel- 
strahlung, Luftschwichungund quadratisches 
Abstandsgesetz. (Stem radiation, air absorp- 
tion and the square law of distance.) Strah- 
lentherapie, 1930, 38, 43-556. 

Since it has been stated again and again that 
the inverse square law does not hold for roent- 
gen rays, the authors investigated the sources 
of error which are inherent in the measurements 
of the distance law, since this law must hold 
for roentgen rays as well as for light rays. By 
means of an exact measuring arrangement, 
using two roentgen tubes with different types 
of targets, and properly selected series of dia- 
phragms, and two Kistner ‘“‘Eichstandgeriite,’ 
the authors find that disregarding the stem 
radiation and the air absorption may lead to 
serious errors in checking the inverse square 
law of distance. If correction for air absorption 
is made, and if the diaphragms are selected 
in such a way as to permit the total stem radia- 
tion to enter the measuring apparatus, the in- 
verse aq law of distance was found to hold 
exactly. tto Glasser. 


Hoepe, Karu. Beitrag zur Dosierung mit der 
Sabouraud-Noiré-Tablette. (Dosage with Sa- 
bouraud-Noiré tablets.) Strahlentherapie, 
1930, 38, 173-176. 


Dosage in skin therapy is still widely meas- 
ured with Sabouraud-Noiré tablets. On ac- 
count of this general use, an exact knowledge 
of the possible errors in this measuring pro- 
cedure ts necessary. The author made a series 
of measurements with radiation qualities cor- 
responding to half-value layers of 0.32—4.28 
mm. of Al in order to determine the effect of 
the absorption in the tablet, as well as in its 
holder, upon the measured dose when the 
tablet is placed part of the treatment time in 
the path of the rays. The absorption measure- 
ments were made with a Hammer dosimeter. 
It was found that the absorption in the tablet 
itself is rather small, but that the tablet holder 
absorbs the rays considerably. This is especially 
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important when small areas are treated. Errors 
in the determination of the intensity, especially 
in the center of the area, amount to as much as 
so per cent. The error varies according to the 
quality of the radiation used. A correction for 
these errors must be made in practical dosi- 
metry with the Sabouraud-Noiré tablets. 
Otto Glasser. 


Neerr, Tu. C. Zur Standardisierung der Rént- 
gendosiseinheit in der Praxis. (The standard- 
ization of the roentgen dose in practice.) 
Strahlentherapie, 1930, 38, 177-183. 

In comparing the r of his secondary standard 
Wulf ionometer, which was calibrated by Behn- 
ken in the Phys.-Techn. Reichsanstalt in Ber- 
lin, with a small Kistner ‘“Eichstandgerit,” 
and with another calibrated Wulf ionometer 
used by Glocker, the author finds a number of 
discrepancies in the units as laid down experi- 
mentally in these various instruments. Since 
the accuracy of his measuring technique in 
obtaining these results was questioned by 
Behnken and Jaeger, the author gives close 
attention to the importance of the measuring 
arrangement with which the transfer of the 
unit from the primary to the secondary stand- 
ard is accomplished, and also gives a detailed 
description of his set-up.—Otto Glasser. 


Acprecut, E. Die Eicheinrichtung des Radio- 
logischen Instituts der Universitit Freiburg 
i. Br. (A standardization station of the 
Radiological Institute of the University of 
Freiburg i. Br. Absolute determination of 
the r.) Strahlentherapie, 1930, 38, 789-790. 
A large air ionization chamber constructed at 
the Freiburg Radiological Institute to deter- 
mine the r is described in detail. A series of 
diaphragms, including one close to the tube, is 
used. The ionization current is measured with 
an Edelmann electrometer in compensation 
circuit. The accuracy of the intensity measure- 
ments is less than 1 per cent. The accuracy of 
the comparative measurements with a thimble 
ionization chamber is about 2-3} per cent, due 
to the geometrical difficulties in placing the 
chambers in the path of radiation. A principal 
difference exists between the air chamber with 
all its diaphragms, and the small ionization 
chamber, which receives radiations from all 
directions. Further work must be done to ar- 
rive at a standard set-up for measuring small 
ionization chambers by means of the large air 
chamber.—Ofto Glasser. 
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Krasso, ILoma. Anwendung und Dosierung 
von Buckys Grenzstrahlen in der Augen- 
heilkunde. (The use and dosage of Bucky’s 
Grenz rays in ophthalmology.) Svr-ehlen- 
therapie, 1930, 38, 358-360. 

Grenz rays lend themselves well to the treat- 
ment of various diseases of the eve on account 
of their softness. Preliminary experiments on 
rabbits’ eyes have shown that no damage to 
the lens of the eye was observed after the ap- 
plication of an erythema dose. Doses of 4,000 r 
of Grenz rays of a half-value laver of 0.025 mm. 
Al produced necrotic processes of the epi- 
thelium, which, however, quickly cleared up. 
In 200 cases of diseases of the human eye éc 
200 r were applied, the smaller doses in acute 
processes, and the higher doses in chronic con- 
ditions. Doses were measured with a Strauss’ 
Mecapion. A list of 14 diseases of the eve which 
were beneficially influenced by-Grenz rays is 
given. Late reactions have not been observed 
after a period of fifteen months after treat- 
ment.— Ofte Glasser. 


Meyer, Hernz-THeopor. Uber Hiirtung von 
Grenzstrahlen durch Luft. (The hardening of 
Grenz rays by air.) Strahlentherapie, 193 
38, 778-784 
The author made absorption measurements 

in aluminum with an integral dosimeter on a 
Phoenix Grenz-ray tube with tungsten anti- 
cathode. He found that for Grenz-ray tubes 
with Lindemann windows, the hardening ettect 
of the rays with increasing focal skin distance 
is greater for high voltages than for low ones. 
The radiation quality, as well as quantity, 
must be determined separately for each Grenz- 
ray tube in their dependence upon tension and 
focal distance. Sputtering from the tungsten 
target changes the transparency of the Linde- 
mann window and re-calibration of the tube 
is necessary after each one hundred hours. The 
results found by the author are in good agree- 
ment with those of Glasser and Beasley. 

Otto Glasser. 


Boum, ALEXANDER. Die Anwendung und In- 
dikationen der weichen Rontgenstrahlen. 
(The indications for soft roentgen rays and 
methods for their application.) 
therapie, 1930, 38, 341-382. 


Strahlen- 


The author discusses the method of produc- 
tion of soft roentgen rays, or Grenz rays. In 
order to overcome the difficulties of irradiating 
large skin areas properly with the Grenz rays, 
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he suggests a system of successive application 
which permits covering a large area of the skin 
without overlapping. The intensity distribution 
within the irradiated area is given for various 
combinations. The dose was measured with the 
skin reaction, as well as with a dosimeter in 
“roentgens.”’ A number of diseases which were 
beneficially influenced by the Grenz rays is 
given, with the therapeutic doses in r. Late 
reactions were not observed. Glasser. 


Boumer, Lornar. Uber eine Kehlerquelle bei 
der Grenzstrahlmessung an der Miiller- 
Weichstrahlrohre. (A source of error in meas- 
uring Grenz rays produced with a Miiller 
soft ray tube.) Strahl ntherapte, 1930, 35, 

353-357 
Limiting the Grenz-ray beam of a Miller 

Grenz-ray tube by means of various dia 
phragms leads to variations in the intensity 
within the central beam. An explanation of the 
effect of a diaphragm upon the beam coming 
from a ring-shaped focal spot is given, together 
with the intensity data as determined by means 
of a small Kiistner “‘Kichstandgeriit,” equipped 
with a Grenz-ray chamber. —-Os/o Glas se 


NeerF, TH. C. Zur Roéntgendosierung in der 
Praxis. (Dosage in practical roentgen ther 
apy.) \trahlentherapie, 193 


499 


In order to show to what extent the experi 
mental determinations of the international 
dosage unit for roentgen rays, the r, as laid 
down in various standardization institutions, 
agree, the author compared these values of the 
unit by means of a small Kiistner ‘“Fich. 
standgeriit”’ in fifteen institutes in Germany, 
Australia, Switzerland, Belgium and France. 
This transportable instrument had been cali 
brated in the author’s institute and in Kiist. 
ner’s institute in Gottingen, and its constancy 
on the trip was controlled with radium. While 
the average differences found between the ex 
perimentally determined units in the various 
standardization stations were not considerable, 
larger discrepancies were found in a few of the 
institutes which amounted to as much as 18 
per cent. While these results are not of great 
Importance for practical roentgen therapy, they 
are very significant for scientific measurements 
of roentgen-ray intensities, and therefore steps 
should be taken to obtain a better agreement. 
The reason for the discrepancies can probably 
be found in the individual measuring arrange- 
ment for determining the r, and the author sup- 
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ports the suggestion to specify the measuring 
arrangement to be used for the calibration of 
the secondary instruments. Suggestions for the 
set-up of such a measuring arrangement are 
made.—Ofrto Glasser. 


GieBMANNS, A. Wirksame Bekiimpfung von 
Filmbriinden. (Effective measures against 
film fires.) Strahlentherapie, 1930, 38, 196- 
Igd. 

The author has constructed a sprinkler ar- 
rangement which can be directly mounted in 
the film files. The cooling effect of the water is 
therefore concentrated upon a small space and 
the water can effectively dissolve gases which 
are formed by the slow burning of films. The 
efficiency of this small sprinkler outfit was 
tested by the Chem.-Techn. Reichsanstalt and 
found to work very satisfactorily in stopping 
flm fires and the formation of gases.—Otto 
Glasser. 


Scuwarz, G. Uber die theoretischen und prak- 
tischen Grundlagen einer Lang-Schwach-Be- 
strahlungsmethode. (On the theoretical and 
practical foundations of radiation therapy 
with small doses extended over long periods 
of time.) Strahlentherapie, 1930, 37, 709-718. 
Schwarz discusses the physical and biological 

effects of radiation therapy, especially the re- 

action produced upon the human skin in regard 
to the application of the dose in relation to 
time. From a study of the results obtained bi- 
ologically by massive radiation, on the one 
hand, and small doses of radiation distributed 
over long periods of time, on the other hand, he 
comes to the conclusion that the Schwarzschild 
law also holds in radiation therapy. It is, there- 
fore, important to indicate doses not only in 
r-units and effective wave lengths, but one also 
should add the ‘‘minute-r-number.” A few ex- 
amples in the literature, such as the experi- 
ments of Kroénig and Friedrich and Glasser and 
Seitz, are cited to indicate that the results 
found by these authors can easily be explained 
by the fact that the same ‘“‘minute-r-number” 
was not used in their respective dose measure- 
ments. Based on the observation that the tu- 
mor reaction has a lower threshold value than 
the surrounding tissue, and also a smaller re- 
versibility than the skin, Schwarz proposes to 
use small doses of roentgen rays (0.5 ma.) over 
long periods of time in order to obtain the high- 
est possible biologic effect. He believes in using 
small, movable therapy machines which deliver 
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a dose of 600 rin about four hours, which can be 
used directly at the bedside of the patient. A 
total dose of 1800 r is applied with intermissions 
in three days. Schwarz believes that this type of 
treatment is the treatment of choice for many 
conditions, and satisfactorily replaces telera- 
dium therapy.— Otto Glasser. 


GENTNER, WoLFGANG, and ScHWERIN, Kurr. 
Uber den Zeitfaktor der Strahlungsreaktion 
des Eiweisses. (On the time factor of the re- 
action of radiation upon albumin.) Strah/en- 
therapie, 1930, 37, 788-794. 


Albumin was irradiated with ultraviolet light 
from a mercury arc lamp. The quartz tube with 
the albumin solution was fastened to the di- 
aphragm of a Rajewsky universal dosimeter, 
which permitted the determination, 
electrically, 
solution. 


photo- 
of the intensity at the site of the 
The intensity could be varied over a 
wide range by means of a rotating sector in 
front of the arc lamp, or by varying the dis- 
tance. The reaction of the radiation energy 
upon the albumin was studied by counting the 
albumin particles in Brownian movement. It 
was found that the latent period up to the be- 
ginning of an increase of the small particles, as 
well as the ratio of their increase, depends upon 
the radiation time and the radiation intensity, 
or, in other words, upon the “‘exposure.”’ The 
latent period diminishes and the number of 
particles increases with the “‘exposure.”” The 
curves representing the reciprocal values of the 
latent period and the increase of the particles 
are reproducible, and therefore present an ac- 
curate measure of the reaction of radiation 
upon albumin. If for the same ‘“‘exposure”’ the 
intensity is varied in a ratio up to 121400, the 
latent period decreases for strong intensities, 
that is, the “time factor” is less than one 
(0.904). This deviation of the Bunsen-Roscoe 
law proves that the obtained reaction is a sec- 
ondary one, and is the result of a non-primary 
reaction. A comparison of the “time factor’’ for 
albumin with that of other biologic reactions, 
which under certain conditions is permissible, 
shows that Keller found the same time factor 
for radiation of the human skin with ultravi- 
olet, while Seide, Liechti and Holthusen, work- 
ing with ascaris eggs, arrived at a time factor of 
one.— Otto Glasser. 


Reisner, Atrrep. Untersuchungen iiber die 
Veriinderungen der Hauttoleranz bei ver- 


schiedener Unterteilung der Strahlendosis. 
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(Experiments on the variations in skin toler- 
ance after application of subdivided doses.) 


Strahlentherapie, 193°, 37, 779-7387. 


After a discussion of the biological founda- 
tion of the application of massive and sub- 
divided doses of roentgen rays in cancer ther- 
apy, the author discusses the methods of Re- 
gaud and Coutard in France, and of Kingery 
and Pfahler in the United States. The satura- 
tion method of Pfahler is discussed in detail, 
and the experiments made at the Holfelder 
Clinic in Frankfurt to substantiate the results 
obtained by Pfahler are described in detail. The 
physical doses were measured in r and the skin 
reactions were studied by means of a Schall 
erythema meter. The course of the erythema, 
which was found to occur in wave 
demonstrated in a series of curves. They show 
that for small initial doses the saturation doses, 
according to Pfahler, are not sufficient to pro- 
duce the same erythema effect as is obtained 
with a full initial dose. The biologic etfect, con- 
sequently, is smaller. It was also found that a 
daily applied saturation dose has considerably 
less effect than a saturation dose applied every 
second day. Further experimental work is to be 
done in order to determine exactly the degree of 
the initial and the saturation doses. These ex- 
periments, together with the experimental stud) 
of the Regaud-Coutard method are 
at the Holfelder Institute. 


torm, is 


in progress 
Otto Glasser. 
NURNBERGER, Lupwic. Die tierexperimentel- 
len Griindlagen zur Frage der Spiitschiidig- 
ung nach Rontgenstrahlen. experimen- 
tal foundations gained on animals on the 
question of late reaction of roentgen rays.) 

Strahlentherapte, 1939, 375 432-49 

Nirnberger, the Director of the Halle Gyne- 
cologic Clinic, presents here a detailed mono- 
gr raph of the present-day knowledge of late 
reactions in animals under the application of 
roentgen rays. After a critical review of the 
literature, which includes the work of research 
men in this country, especially of H. J. Muller 
with Drosophila melanogaster, the author dis- 
cusses the possibility of the existence of late 
reactions of roentgen rays. 

In studying the effect of the roentgen rays 
upon the ovum in animal experimentation one 
has to distinguish between early impregnation, 
that is, impregnation before roentgen-ray steril- 
ity occurs, and late impregnation, that is, im- 
pregnation after roentgen-ray sterility and the 
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subsequent restitution of the ovum. The fact 
that an early damage exists after roentgen ir- 
radiation, seems to be pretty well established 
and proved by animal experiments. As far as 
late reactions are concerned, Niirnberger comes 
to the conclusion that there is no experimental 
evidence of late reaction upon the ovum from 
the effect of roentgen rays. The effect of irradi- 
ation of the ovum of the drosophila, for in- 
stance, can no longer be noticed two weeks after 
irradiation. 

Numerous explanatory drawings and refer- 
ences to the literature accompany this impor- 
tant article, which should be read in the origi- 
nal.— Otto Glasser. 


Recaup, Ci., and Ferroux, R. Sur la diversité 
des réactions des tissus traités par les rayons 
X, en rapport avec le facteur temps, et sur la 
relativité de la dosimétrie biologique dans la 
roentgenthérapie des tumeurs malignes. (On 
the diverse reactions of the tissues treated by 
roentgen rays in relation to the time factor, 
and on the relativity of the biologic dosim- 
etry in roentgen therapy of malignant tu- 
mors.) Arch. Inst. du Radium de [Unts. de 
Parts, (Also Ztschr. Krebs- 
forsch., 1930, 32, 10-26.) 

In 1927 and 1928, the authors published the 
results of their first experiments on the relation 
of the time factor and the ettect produced by 
the roentgen rays on the teguments, anorectal 
mucosa and testicular tissues of rabbits. Con- 
vinced that the results of such research must be 
of capital importance in the establishment of 
the proper technique of irradiation in malig 
nant tumors, further experiments were made. 
The following conclusions were reached: 

1. The sterilization of seminal epithelium by 
roentgen rays, whether partial or total, is al- 
ways irreparable and permanent. 

2. It is impossible to obtain the sterilization 
of the testicle of the rabbit by one single irradi- 
ation unless acute or tardive radiodermatitis 1s 
produced, which always leads to cachexia and 
not infrequently to death of the experimental 
animal. 

3. The massive dose which leads to injury of 
the skin varies from 4, to 4,400 R (Solomon) 
measured at the level of the testicle. 

4. When using roentgen rays of medium pen- 
etration (180 kv.) a change of the filters be- 
tween © and 8 mm. Al does not produce any 
appreciable difference in the relation of the 
ionometric dose and the gross biologic phe- 
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nomena observed (radionecrosis, sterilization of 
the testicle). 

5. The threshold dose of radionecrosis of the 
skin increases proportionately with prolonga- 
tion of the time factor. Thus the dose of 4,400 R 
administered in massive radiation may be in- 
creased to about 6,200 rR when fractionated 
into five equidistant parts, distributed over a 
period of thirteen to seventeen days. 

6. This rule does not apply to the seminal 
tissue, the radio-injury of which does not di- 
minish with prolongation of the time factor (up 
to a certain limit). 

>. This discordant behavior permits, by a 
suitable arrangement of the time factor, a com- 
plete destruction of all spermatogonia without 
any serious injury to the skin. 

8. Thus by utilizing a dose of 5,000 R, a steri- 
lization of the testicle without any injury to the 
skin can be produced by fractionating the dose 
into four to five equidistant parts distributed 
over a period of four to nine days. 

g. Such a procedure, at the same time, con- 
veys a greater electivity to the radiation ther- 
apy. 

10. The question as to whether or not the 
dose necessary for the sterilization is increased 
or decreased through fractionating and pro- 
longation of the time factor remains unsolved. 

11. There is an analogy in the response of the 
germinative spermatogonia of the seminal ept- 
thelium and of the mother cells of certain can- 
cerous tissues toward roentgen rays. This anal- 
ogy has induced the Radium Institute of Paris 
to use the protracted radiation therapy rather 
than the massive method for the treatment of 
all epidermoid cancers. The better results ob- 
tained seem to have justified the correctness of 
the procedure. 

12. The biologic effects (as, for example, the 
erythema and the reactions of the mucous mem- 
branes) when used as units of measurement are 
not independent of the time factor. Conse- 
quently they cannot serve as absolute doses of 
measurement. 

13. The conclusions of points 2, 3, § and 8 
concerning the relation between the dose and 
the threshold of the biologic effects apply only 
for the quality of the roentgen rays mentioned. 

T. Leucutia. 


Lorimy. A propos d’un générateur @ 400,000 
volts. (Concerning a generator for 400,000 
volts.) Bull. et mém. Soc. de radiol. méd. de 
France, April, 1931, 79, 199-201. 
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The trend in modern deep roentgen therapy 
is to use more and more powerful apparatus. 
There is now an entire series of generators 
yielding more than 200 kv., most of them being 
of the pulsating current (300 kv., 400 kv., 
600 kv.), and some of them of the constant ten- 
sion (400 kv.) type. 

The advantages resulting from increase in 
the high tension are: (1) increase in the in- 
tensity of the roentgen-ray beam, and (2) in- 
crease of the depth dose due to greater pene- 
tration. (1) Intensity of roentgen rays: (a) with 
equal electric intensity the electric power of the 
tube doubles when the voltage is increased from 
200 to 400 kv.; (4) the roentgen output of the 
tube is proportional to the tension at its ends, 
amounting to 2 per 1000 at 200 kv. and 4 per 
1000 at 400 kv. In correlating the two, it fol- 
lows that the intensity of the roentgen beam is 
proportional to the square of the tension; in 
other words, that in a treatment, all factors re- 
maining the same, the dose will be four times 
larger when the tension is increased from 200 
kv. to 400 kv., the insertion of various filter 
thicknesses still further increasing this amount. 
(2) Depth dose. For the determination of this, 
experiments were carried out in water phan- 
toms with a distance of 71 cm. and field of 7 cm. 
diameter, the ionization measurements being 
made on the surface of the water and at a depth 
of 12 cm. It was found (a) that a greater pene- 
tration is obtained by increasing the filtration 
at 400 kv. (as compared to 200 kv.); thus if one 
uses at 200 kv. and 2 ma. a filter of 1 mm. Cu, 
to obtain the same dose on the surface of the 
skin at 400 kv. and 2 ma. one may use a filter 
as thick as 6.5 mm. Cu, this increasing the 
depth dose from 22 per cent at 200 kv. to 34 per 
cent at 400 kv.; (4) that, on the other hand, an 
increased intensity on the surface is obtained 
with feeble filtration at 400 kv. Thus with 1 
mm. Cu, by increasing the voltage from 200 kv. 
to 400 kv., the incident dose increases at the 
rate of 1:4.6, which means that a surface dose 
which can be obtained at 200 kv. in 46 minutes 
will be obtained at 400 kv. in only 1o minutes. 
If one uses 2 mm. Cu as filter, the incident dose 
increases at the rate of 1:6. 

In comparing the quality and quantity of the 
roentgen rays obtained by these very high ten- 
sion machines with that of radium, it was found 
that a quality of 0.02A which according to the 
Plank law is the quality dominating the beam 
of the gamma rays of radium can be reached 
with 610 kv. The equivalent quantity of ra- 


and Radium Literature FEBRUARY, 1933 
dium is more difficult to determine but it was 
thought that a tube functioning at 400 kv. and 
2 ma. at I meter anticathode skin target dis- 
tance would yield an energy equivalent to 425 
gm. radium element acting at the same dis- 
tance. Since, however, the radium usually js 
applied at a distance of only 10 cm., the equiva- 
lent energy at this distance would be 4.25 gm. 
of radium. 

On the basis of the variation of the lead ab- 
sorption coefficient for different wave length 
values (20 at 200 kv., 4 at 400 kv., and 2 at 
600 kv.) it was calculated that if 5 mm. lead 
gives sufficient protection for 200 kv., 25 mm. 
will be necessary for 400 kv. and 50 mm. for 
600 kv. Expressed in equivalent value of earth 
this would correspond to 70 cm. earth thickness 
at 400 kv. at 1 meter at 600 kv. —-T. Leucutia. 


Griocker, R., and Reuss, A. Strahlenschutz- 
messungen II. (Radiation protection meas- 
urements. II.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, Nov., 1930, £2, 651-656. 

I. Determination of the lead absorption co- 
efficients. The German as well as the Interna- 
tional protection rules provide a lead thickness 
of 5 mm. for voltages from 200 to kv. A re- 
cent discussion with van der Tuuk and Bol- 
dingh has brought up the questi yn as to whether 
this thickness is not too great. The measure- 
ments of Kaye, Berthold, Glocker and Reuss 
extended only to values as high as 4 mm. lead, 
the rest being calculated by 
which as is known is rather unsatisfactory. 


extrapolation, 
By 
using a Metalix therapy tube and a Kiistner 
apparatus, the authors determined the lead ab- 
sorption coefficient values per 1 mm. thickness 
for 200 kv. and 220 kv., and obtained the fol- 
lowing figures: 


2 kv. 220 kv. 
Increase from 2 to 3 mm. lead 18, 15.6 
Increase from 3 to 4 mm. lead 16. 12.4 
Increase from 4 to 5 mm. lead 15.7 12.9 
Increase from 5 to 6 mm. lead 15.6 12.6 


Thus the lead from 4 mm. thickness upwards 
shows a constant value of the absorption coef 
ficient per 1 mm. (yu), this corresponding to 16 
for 200 kv. and 13 for 220 kv. From a practical 
standpoint this means that each additional 
millimeter of lead produces a decrease of one- 
fifth of the radiation in 200 kv. and one-fourth 
in 220 kv. peak voltage. For example, if the lead 
thickness is increased from 4 mm. to 6 mm. 
the radiation with 200 kv. will decrease to 
1xt=1/25. 
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Il. Protected tubes. The protection of two 
Multix tubes used for diagnostic purposes was 
tested by means of photographic and iono- 
metric methods for 110 to 115 kv. peak voltage. 
It was found that this is quite satisfactory, the 
amount of radiation passing through the least 
protected portions of the tube being at 11 kv. 
ten times less than the amount of useful radi- 
ation behind a 1.§ mm. lead filter with identical 
focus distance. 

Ill. The roentgenoscopic test. As is know n, 
the International Congress at Stockholm rec- 
ommended that the protection against roentgen 
ravs be such that not the slightest fluorescence 
of the screen be observed in the dark after good 
adaptation of the eves. More recently . follow 
ing the recommendations of Hausser, Bardehle 
and Heisen there has been a tendency among 
German rentgenologists to increase this toler 
ance limit of the dose in roentgen diagnostic 
rooms. In repeating the measurements with the 
aid of the Huoroscopic proc edure it was found 
that the tolerance dose indicated by Mutschel- 


ler (1X10 r/sec.) applies only to therapy 


rooms, while in the diagnostic rooms if a ten 
times increase ot the toleranc e limit 1S allowed 
the fluc pic procedure becomes \ alueless. 


La 


Leppy, FE. T., and Wirrinc, Vrro. The effect 
of varying volumes of air on the distribution 
of roentgen energy in a non-homogeneous 
medium. Radiology, Nov., 1930, 75, §79-584. 


Measurement of the intensity distribution of 
roentgen rays in the depths, as well as at the 
surface, of a paraffin block, are altered by vari- 
ous volumes of air and also by the relative posi 
tion of the air with reference to the paraffin and 
to the ionization chamber. The greater the vol- 


ume of air the greater are the changes noted. 


These are due to a balancing effect between 
decreased absorption and scattering of the in- 


cident rays in comparison with the absorption 


¥. D. Camp. 


and scattering 1n a solid medium. 


Grrorer, O., and Bercer, Heinz. Uber die 
Notwendigkeit der exakten Dosisangabe bet 
Arbeiten tiber Grenzstrahlbehandlung. (The 
necessity of exact dosage indications in the 
treatment with Grenz-ray therapy.) S¢rah- 
lentherapie, 1930, 38, 184-186. 

Discussing a publication by Fuhs and Konrad 
on dosimetry in grenz-ray therapy, the au- 
thors insist that dosage data should always 
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contain the peak kilovoltage, milliamperage, 
window skin distance and dose in r. They feel 
that these four indications are necessary to re- 
produce grenz-ray doses and that they are suf- 
ficient. The use of the half-value layer was 
abandoned by the authors, since it did not 
seem to yield satisfactory results.—Otto Glas- 


Bouwers, A. Réntgenrohren mit vollstindigem 
Hochspannungsschutz bis 200 kv. (Roentgen- 
ray tubes with complete protection from high 
tension up to 200 kv.) Strahlentherapie, 1930, 
38, 164. 


Bouwers describes a new 200 kv. roentgen 
tube which is built according to the Metalix 
principle and which is completely enclosed by a 
metal cover which can be connected to the 
ground. The high tension is led to the tube by 
two flexible cables which are insulated and also 
covered by a grounded metal sheath. The tube 
is water cooled, and can be suspended to any 
one of the standard tube stands. It is especially 
adaptable for use in a two-tube arrangement, 
as indicated by Furst of Zurich. The maxi- 
mum permissible current through the tube at 
200 kv. is 8 ma.—Oftto Glasser. 


Botpincu, W. Honpivus. Ein Oberflichenther- 
apie-Apparat mit konstanter Strahlung. (An 
apparatus for superficial therapy with con- 
stant radiation.) Strahlentherapie, 1930, 38, 


165-172. 


In order to avoid the large variations in the 
radiation output of therapy machines, espe- 
cially in superficial therapy, which are mainly 
caused by fluctuations in the primary voltage, 
the author constructed an apparatus which 
makes use of the iron-hydrogen resistance, 
which passes a constant current within a given 
range of tension. This resistance is placed in a 
series with a high tension transformer and pre- 
vents line fluctuations from reaching the trans- 
former. This arrangement, however, permits 
only the use of one given voltage and one given 
current. While this apparatus could not be used 
for general roentgen therapy, it lends itself 
very well to the construction of a dermatologi- 
cal roentgen apparatus. The author has de- 
veloped a special therapy machine, using a com- 
pletely protected Metalix tube which is mount- 
ed with the transformer on a movable stand. 
Between 200 and 240 volts the fluctuations in 
the primary of the transformer amount to only 
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3 per cent. The resulting variation in dosage is 
rather small. The apparatus, therefore, permits 
of measuring the dose by time only, and is furn- 
ished with a calibration table giving the treat- 
ment times for various focal skin distances, 
filters and size of area for a dose of soo r. The 
peak voltage used is 45 kv. The dosage data and 
absorption values for this type of radiation are 
discussed and compared to those of the softer 
grenz rays and the harder roentgen rays usu- 
ally employed in superficial roentgen therapy. 
Otto Glasser. 


Mona. Secondary ultraviolet 
radiation. Alin. Wcehnschr., 1930, 9, 1615. 


Ultraviolet rays, roentgen and radium rays 
may produce coagulation of proteins dissolved 
in water. This can easily be demonstrated with 
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a 1 per cent serum albumin solution. Since it is 
necessary to expose a very long time with roent- 
gen or radium rays in order to cause coagula- 
tion, 1.e., it requires enormous doses, the author 
studied ways and means to increase the effect of 
roentgen and radium rays. She used the fluores- 
cent rays excited by roentgen rays or radium 
when striking, for instance, NaCl, KCl, or 
LiCl and KCI combinations. 

They were most suitable since their fluores- 
cent radiation is at an optimum around from 
2800 to 3000A. The salt crystals were placed in 
quartz tubes which were submerged in the solu- 
tion. Albumin dissolved in water, I per cent 
suspension of sheep erythrocytes para- 
mecia were irradiated. It appeared that the 
effect of the fluorescent radiation was much 
higher than that of the primary roentgen or 
radium rays alone.—F. Pohle. 
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